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The  report  of  the  commanding  officer  of  Watertovm  Arsenal  of  "  Testa  of 
iron,  steel,  and  other  materials  for  industrial  purposes j^^  made  at  that 
arsenal  during  the  fiscal  year  ending  June  30 ^  1897. 


War  Department, 
Washington,  December  16, 1897. 
Sir:  I  have  the  honor  to  transmit  herewith,  as  required  by  law, 
report  of  the  commanding  officer  of  the  Watertown  Arsenal  of  "Tests 
of  iron,  steel,  and  other  materials  for  industrial  puriK)se8,''  made  at  that 
arsenal  during  the  fiscal  year  ended  June  30, 1897. 
Very  respectfdlly, 

R.  A.  AL.6ER,  Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives. 


Watertown  Arsenal, 
Watertown^  Mass.,  December  9j  1897. 
Sir:  I  have  the  honor  to  forward  herewith  report  of  tests  of  metals, 
etc.,  made  at  this  arsenal  during  the  fiscal  year  ending  June  30, 1897, 
in  compliance  with  the  requirements  of  law. 

The  total  number  of  specimens  tested  during  the  year  was  2,118, 
classified  as  follows: 

Gun  specimens 152 

For  Ordnance  Department 330 

For  other  Government  departments 1(>9 

Inyestigative  tests 789 

Teits  for  private  parties 678 

Total 2,118 
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The  receipts  and  expenditures  were  as  follows: 

Amoant  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Reoeived  from  private  parties  daring  the  year 918.75 

Total  received 1 10,918.75 

Amonnt  expended  for  service  and  labor 8,237.49 

Amonlit  expended  for  light,  power,  and  tools,  implements,  and  materials 
for  test : 2,881.26 

Total  expended 10,918.75 

Daring  the  year  the  testing  department  has  carried  on,  as  heretofore, 
public  tests  in  the  examination  of  material  for  acceptance,  representing 
the  current  work  at  this  and  other  arsenals  and  places  where  Govern- 
ment work  is  in  progress. 

Investigative  tests  have  been  continued,  also  tests  made  for  private 
parties  who  have  availed  themselves  of  the  use  of  the  testing  machine 
and  have  defrayed  the  cost  of  such  testing,  as  provided  by  law.  A  list 
of  such  is  appended  herewith. 

The  public  tests  of  material  for  acceptance  include  material  for  field 
and  siege  guns,  howitzers,  and  seacoast  guns  and  mortars,  the  test  of 
steel  for  small  arms,  barrels,  "and  receivers,  and  for  machine  guns. 

The  material  used  in  the  8-inch,  10-inch,  and  12-inch  disappearing 
carriages,  and  anchor  bolts  for  the  same  have  been  tested. 

Material  from  a  12inch  mortar  carriage  recoil  cylinder  that  burst  in 
service  was  examined. 

There  were  tests  of  heUcal  springs  for  7-inch  mortar  carriages,  balata 
slabs  for  buffers,  cast  and  pig  irons  from  the  arsenal  foundry;  steel  plate 
for  the  new  72-inch  arsenal  boilers,  chain  iron,  cast  copper,  cylinders 
for  pressure  gauges,  bronze  breech  plates  and  loading  trays  from  Water- 
town  Arsenal  foundry,  material  all  of  which  pertained  to  the  Ordnance 
Department. 

Tests  of  steel  bars  were  made  for  the  Engineer  Corps,  IT.  S.  A.,  chain 
cable  for  the  Light- House  Board,  a  large  swivel  shackel  for  the  Bureau 
of  Equipment,  Navy  Department,  and  shot  lines  for  the  Life  Saving 
Service. 

Among  the  investigative  tests  are  additional  experiments  on  the 
hydrostatic  test  of  the  8-inch  tube  section,  supplementary  to  the  main 
series  of  tests,  which  has  been  completed. 

The  scope  of  the  investigation  of  this  tube  section  has  been  so 
extended  as  to  include  all  cases  of  simple  strains  and  nearly  all  com- 
binations of  simultaneous  orthogonal  strains  to  which  the  tube  of  a 
gun  would  ordinarily  be  exposed. 

The  exact  results,  confirmatory  as  they  have  been  to  accepted  formulae, 
are  believed  to  have  a  value  fully  justifying  the  large  labor  involved  in 
carrying  out  this  unusual  series  of  determinations. 

Heretofore  in  these  tests  the  strains  have  been  maintained  within  the 
elastic  limit  of  the  metal.  Preparations  are  now  being  made  to  follow 
with  overstraining  forces,  and  investigate  the  effects  thereof. 

The  elastic  properties  and  tensile  strength  of  steel  music  wire  have 
been  determined.  The  grade  of  steel  employed  and  the  process  of 
manufacture  caused  this  wire  to  represent  the  highest  strength  attained 
with  any  of  the  materials  of  construction,  and  they  show  a  decided 
advance  over  earlier  tests  reported  in  this  class  of  material.  One 
variety  of  No.  14  gauge  running  as  high  as  389,470  lbs.  per  square  inch. 

Additional  samples  of  ^^  vibration  proof"  bolts  and  nuts  were  sub- 
mitted by  the  manufacturers  for  test  as  to  their  ability  to  withstand 
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unlocking  while  subjected  to  vibratory  influences.  The  tests  made 
confirmed  earlier  experience,  and  failed  to  substantiate  their  claim  to 
being  vibration  proof  under  the  condition  of  jarring  with  hammer 
blows,  the  method  of  testing  which  was  adopted. 

A  number  of  samples  of  granite  from  the  State  of  Georgia,  con- 
tributed by  the  Geological  Sui'vey,  were  received  and  tested.  There 
were  brick  and  terra  cotta  from  the  Pacific  slope  and  from  the  State  of 
Ohio. 

Other  tests  of  building  material  comprise  the  test  of  an  important 
series  of  cement  concrete  cubes  and  columns.  The  columns  were  of 
difl'erent  heights,  and  made  of  different  proportions  of  cement,  sand, 
and  gravel.    Hand  and  machine  mixed. 

The  ultimate  crushing  strength  of  the  material  was  ascertained,  and 
complete  observations  made  on  the  compressibility  and  resilience  under 
successive  increments  of  loads.  In  this  class  of  material,  by  varying 
the  proportions  of  the  constituents  it  is  possible  to  exert  a  controlling 
influence  on  both  the  ultimate  strength  and  the  rigidity,  as  shown  by 
the  modulus  of  elasticity  of  the  columns.  The  columns  failed  by  the 
direct  crushing  of  the  material,  and  from  the  local  character  of  the 
failure  it  was  not  apparent  that  the  ultimate  strength  was  modified  by 
the  ratio  of  length  to  diameter  of  the  specimens. 

The  compressibility  as  well  as  the  crushing  strength  depends  upon 
the  richness  of  the  mixture,  and  while  the  crushing  strength  ranged 
from  427  to  1,700  X)Ounds  per  square  inch,  the  compressibility  of  the 
material,  as  shown  by  the  modulus  of  elasticity,  was  found  between 
the  limits  of  2,273,000  and  5,000,000  pounds  per  square  inch,  the  lower 
values  belonging  to  the  leaner  mixtures. 

It  was  shown  furthermore  that  the  modulus  of  elasticity  for  this  class 
of  material  does  not  have  a  constant  value  under  different  loads,  that 
with  increased  pressure  there  is  generally  a  reduction  in  the  value  of 
the  modulus. 

In  this  respect  the  behavior  of  the  concrete  differs  from  natural 
stones  jirherein  the  latter  usually  show  increased  elastic  rigidity^  as 
higher  loads  are  approached. 

This  refers  to  the  elastic  behavior  of  the  material  in  each  case,  the 
permanent  sets  being  deducted  from  the  total  compression,  or  the  resili- 
ence alone  being  considered. 

^  The  control,  within  limits,  of  the  modulus  of  elasticity  by  varying 
the  comxM>sition  of  the  concrete  is  a  feature  of  value  in  the  refined  use 
of  this  class  of  material. 

The  prominence  which  concrete  construction  is  assuming  makes  the 
data  developed  by  these  tests  of  much  practical  value  in  architectural 
designs. 

The  strength  of  cordage  was  ascertained  in  another  exhaustive  series 
of  tests.  The  exx>eriments  included  manila,  hemp,  sisal,  and  cotton 
rope  in  the  various  commercial  sizes,  from  a  6-thread  manila  line  to  a 
10-inch  rope. 

In  addition  to  the  usual  determinations  of  ultimate  strength,  data 
relating  to  the  elastic  properties  were  ascertained,  the  influence  of  wet- 
ting on  the  length  of  the  rope  when  loaded  and  when  free  from  stress. 
The  effects  of  wetting  are  found  to  be  more  complex  than  popularly 
supposed,  and  not  in  all  cases  accompanied  by  a  contraction  in  the 
length  of  the  rope.  Under  some  conditions  of  loa<ling  the  immediate 
effect  of  wetting  is  a  slight  stretch. 

GThe  strength  of  manila  and  hemp  fibres  was  shown  to  exceed  100,000 
pounds  per  square  inch. 
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Measurements  of  the  several  strands  and  individnal  threads  of  a 
strand,  taken  fSrom  a  piece  of  rope  of  given  length,  shows  from  the  vari- 
ation in  length  of  the  elements  wherein  a  rope  mast  necessarily  sustain 
loads  of  greatly  differing  intensity  on  the  dififerent  fibers,  and  illus- 
trates why  a  fractional  part  only  of  the  aggregate  strength  of  the  fibers 
is  realized  in  the  finished  rope. 

With  the  complete  tests  of  the  various  commercial  sizes,  and  the 
examination  of  the  elementary  features  of  rope  construction,  the  elastic 
properties  and  behavior  of  wet  rope,  together  with  the  strength  of 
knots,  hitches  and  splices,  which  was  also  ascertained,  it  is  believed  the 
present  series  furnishes  more  complete  data  on  this  subject  than  has 
heretofore  been  brought  together,  and  will  serve  as  standards  for  refer- 
ence where  a  knowledge  of  the  strength  and  behavior  of  ropes  is 
required,  aiding  in  the  comparison  of  present  methods  of  manufacture 
with  such  improvements  as  the  future  may  bring  about  in  this  important 
industry. 

The  crushing  strength  of  full-sized  timber  posts  of  long  and  short 
leaf  pine  and  spruce  was  made  the  subject  of  investigation.  In  this 
series  41  columns  were  tested. 

There  were  new  posts  of  material  but  recently  received  from  the 
mills,  timber  in  as  unseasoned  a  state  as  commonly  reaches  the  Boston 
market,  some  sticks  which  had  been  in  a  yard  about  two  years,  and 
some  old  and  thoroughly-dried  posts  from  a  building  on  Federal  street, 
Boston,  Mass.,  which  occupied  a  position  on  the  site  for  the  Southern 
Terminal  Station. 

The  spruce  posts  were  selected  as  representative  of  the  range  in 
quality  commonly  met  in  this  wood. 

The  greatest  strength  was  developed  by  the  old  posts.  Some  of 
these  had  been  charred  by  fire,  and  while  the  strength  of  the  charred 
timber  was  below  the  average  of  the  uncharred  old  posts,  it  was  about 
that  of  the  less  thoroughly  seasoned  new  posts. 

The  relative  strength  of  long-leaf  pine  posts  with  reference  to  their 
location  in  the  trees,  was  for  the  butts  100,  for  the  middle  sticks  90, 
and  for  the  tops  80,  approximately  stated. 

The  compressive  rigidity  followed  in  the  same  order  as  the  ultimate 
strength  ot*  the  timber. 

The  strength  of  the  short-leaf  pine  occupied  a  place  between  the 
long-leaf  and  the  spruce. 

One  of  the  old  long-leaf  pine  posts  was  immersed  in  water  for  a 
period  of  one  hundred  and  thirty  days.  This  post  upon  testing  failed 
under  a  load  below  the  dry  ones  of  its  class,  crushing  the  fibers  at  the 
extreme  lower  end  of  the  post  where  the  wood  had  absorbed  nearly  or 
quite  the  maximum  amount  of  moisture  which  it  could  contain.  This 
water-soaked  post  failed  at  3,800  pounds  per  square  inch,  while  the 
highest  result  shown  by  the  dry  posts  was  7,000  pounds  per  square  inch. 

The  occasion  of  installing  a  battery  of  new  boilers  into  the  arsenal 
plant  gave  the  opportunity  of  making  some  observations  on  the  behavior 
of  riveted  joints  in  actual  construction,  supplementary  to  the  tests  of 
joints  in  the  testing  machine;  the  boilers  further  afforded  the  oppor- 
tunity of  obtaining  data  upon  the  general  behavior  of  different  details 
in  steam  boiler  construction;  all  of  which  information  assists  in  the 
application  of  results  obtained  upon  material  in  the  testing  machine  to 
the  varied  conditions  of  constructive  experience. 

The  boilers  were  examined  over  the  joints,  and  on  corresponding 
gauged  lengths  on  the  solid  sheet,  the  strains  in  the  vicinity  of  the 
manhole,  the  contraction  in  length  of  the  shell  while  under  hydrostatic 
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pressure,  the  elongation  of  the  tabes  under  the  same  conditions,  and 
the  examination  of  the  bending  strains  at  the  roots  of  the  flanged 
heads  incident  to  the  contraction  of  the  shell  and  the  expansion  of  the 
tabes.    All  of  these  features  are  included  in  these  observations. 

In  the  chemical  laboratory  analyses  have  been  made  of  all  material  of 
unusual  strength  or  other  unusual  physical  properties,  and  a  sufficient 
number  of  determinations  to  indicate  the  composition  of  the  stei^l  ordi- 
narily used  in  ordnance  construction. 

Photographs  have  been  taken  of  material  under  test,  and  the  appear- 
ance of  specimens  after  rupture  shown. 

In  order  to  show  the  range  in  the  amount  of  hygroscopic  water 
absorbed  by  or  lost  by  ropes  exposed  to  atmospheric  conditions,  weigh- 
ings have  been  made  of  samples  firom  time  to  time  extending  over  a 
period  of  several  months. 

Other  work  accomplished  in  the  testing  department  in  addition  to 
the  direct  work  of  testing  has  been  the  designing  of  an  apparatus  for 
the  endurance  tests  of  shafts — a  six-specimen  machine — in  which  the 
stresses  may  be  made  to  alternate  from  tensile  to  compressive  stresses 
of  equal  magnitude,  or  where  either  tensile  or  compressive  stresses,  one 
or  the  other,  may  be  the  greater,  the  opposite  stress  being  diminished 
to  zero  or  even  alternating  between  a  maximum  and  minimum  value  of 
the  same  kind  of  stress. 

These  combinations  are  made  possible  by  appljring  simultaneous  bend- 
ing and  endwise  stresses  to  the  rotating  shafts. 

With  the  introduction  of  various  grades  of  steel  possessing  high 
physical  properties  in  the  testing  machine,  the  importance  of  ascertain- 
ing the  endurance  of  the  metal  under  conditions  analogous  to  those  of 
service  becomes  more  and  more  apparent.  The  endurance  of  metal  under 
repeated  stresses  might  reasonably  be  supposed  to  indicate  the  most 
desirable  manner  of  attaining  these  high  physical  properties,  whether 
by  chemical  composition,  mechanical  means,  or  by  heat  treatment. 

An  impact  machine  has  been  designed  and  contracted  for.  This  is 
of  the  vertical  type,  and  will  admit  of  attaining  velocities  of  about  20 
feet  per  second.  The  parts  of  the  apparatus  have  been  designed  very 
massive  for  the  purpose  of  obtaining  great  rigidity  under  the  shocks  of 
testing. 

So  vagae  is  the  information  at  present  available  on  the  subject  of 
impact  that  elementary  tests  are  necessary  to  establish  a  working  basis 
of  operations. 

One  of  the  ends  constantly  kept  in  view  in  the  design  of  the  vertical 
impact  machine  was  to  provide  suitable  machinery  for  acquiring  funda- 
mental data;  hence  in  the  present  machine  it  is  exi)ected  to  ascertain 
and  define  the  resistance  in  detail  encountered  in  the  deformation  of 
material  by  suddenly  applied  loads. 

It  is  proposed  to  introduce  microscopic  metallography  in  the  investi- 
gation of  constructive  materials,  and  the  appliances  necessary  to  this 
end  have  been  obtained.  The  intimate  relations  existing  among  tests 
by  impact,  the  effect  of  heat  treatment,  tempering  and  annealing  of 
steel,  the  effect  of  repeated  stresses  and  internal  strains  are  such  that 
much  aid  is  expected  from  the  microscopic  inquiry. 

It  is  farther  expected  that  the  facilities  afforded  by  the  standard 
comparator,  which  instrument  is  now  being  made  in  the  testing  depart- 
ment, will  be  of  importance  in  certain  investigative  directions,  and 
microscopic  research  be  accessory  to  investigating  work  of  importance 
heretofore  impracticable  to  undertake. 
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The  apparatus  already  provided  for  and  that  which  has  been  desigfned 
should  be  considered  collectively  as  well  as  in  detail,  as  each  part  will 
reenforce  the  others  and  aid  in  filling  breaks  in  the  continuity  of  present 
information. 

The  room  set  apart  on  the  second  floor  at  the  north  end  of  the  testing 
laboratory  for  a  museum  of  interesting  specimens  has  been  provided 
with  cases  for  the  reception  of  material,  and  already  contain  specimens 
which  have  been  reserved  for  exhibit.  In  time  past  a  large  amount  of 
valuable  instructive  material  has  been  lost  for  want  of  a  place  where  it 
might  be  carefully  preserved.  There  is,  however,  an  almost  constant 
tendency  to  accumulate  interesting  material  in  the  testing  department, 
and  the  present  facilities  for  the  collection  of  specimens  will  be  imme- 
diately improved. 

Including  the  present  report  there  has  now  emanated  from  the  test- 
ing department  seventeen  annual  reports,  ^<  Tests  of  metals,  etc." 

These  reports  cover  a  wide  range  of  material;  and  from  the  nature  of 
the  case  information  on  a  given  subject  is  often  disseminated  among 
several  reports  covering  more  or  less  remote  periods  of  time. 

It  is  believed  that  a  compilation  of  the  data  embodied  in  these  sev- 
eral reports  might  with  great  advantage  be  brought  together  in  a  con- 
cise form  and  published  in  a  special  volume,  classifying  and  arranging 
the  data  according  to  subjects. 

Such  a  volume  should  present  the  general  results  thus  far  developed, 
following  substantially  the  same  method  as  adopteil  in  the  several 
annual  reports — ^that  is,  presenting  the  facts  of  the  tests,  omitting  the 
expression  of  opinions  and  comments  upon  the  results. 

An  incidental  advantage  to  be  derived  in  the  compilation  of  such  a 
volume  would  consist  in  disclosing  at  the  time  of  compilation  certain 
features  which  should  be  made  the  subject  of  inquiry  in  order  to  give 
greater  completeness  to  the  several  subjects  treated  upon. 

Mr.  J.  E.  Howard,  engineer  of  tests,  has  conducted  during  the  year 
the  operations  of  the  testing  department  with  his  usual  zeal,  intelli- 
gence, and  faithftilness. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Eeelly, 
MajoTy  Ordnance  Department^  U.  8.  A.,  Commanding. 

The  Chief  of  Obdnanos,  U.  S.  A., 

Washingtany  JD.  0. 
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3.2-INCH  B.  L.  STEEL  FIELD  GUNS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


IS 


3.2-INCH   B.  L.  STEEL   FIELD   QUITS. 

Tube  No.  156. 


15 


Marks,  f^/^"^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2". 


ISo.  5629. 


AppUed  loads. 

Elonffation 
per  Inch. 

Successive 
eloD^tion 
per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Bemarks. 

TotAl. 

Per  square 
incii. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,200 

10,400 

10.600 

10,800 

11.000 

11,200 

11,400 

11,600 

11,800 

10.620 

Pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
35.000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
51,000 
62.000 
53,000 
54,000 
66,000 
66.000 
57,000 
58.000 
59,000 
98,100 

Inch. 
0. 
.000100 
.000300 
.000700 
.001050 
.001250 
.001400 
.001500 
.001550 
.001600 
.  001700 
.001750 
.001800 
.001850 
.001900 
.001950 
.002400 
.004250 
.006400 
.007050 
.007950 

Inch. 
0. 
.000100 
.000200 
.000400 
.000350 
.000200 
.000150 
.000100 
.000050 
.000050 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000450 
.001850 
.002150 
.000650 
.000900 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0- 

■'6: 

General  eumvMiry, 

Tensile  strength  per  square  inch  of  original  soction. •• ••  ..pounds..    96, 100 

Elastic  limit  per  square  inch  of  origlnu  section do...    54,000 

Elongation  per  incn  after  rupture inch..      .2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001050 

Reductionln  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rnptare at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inoh  Bectiona ..»••• ''.22*,"  25* 
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3.2-INCH   B.  L.  STEEL   FIELD   OUNB. 

Tube  No.  170. 


Marks,  f  I;  ^i^'^ 

Diameter,  ^'.505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  2". 


No.  5630. 


Applied  IcMuls. 

SacceMive 
elongation 
perlnch. 

Permanent 
set. 

SuooeMive 

Remarka. 

Total. 

Peraauare 
inek. 

EiloDntion 
per  inoh. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,800 
9,200 
0,400 
0,600 
0.800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
10,410 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35.000 
40.000 
42,000 
44,000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
62,000 
53,000 
54,000 
56,000 
56,000 
67,000 
58,000 
07,060 

Inch, 
0. 

.000150 
.000400 
.000750 
.001060 
.001300 
.001450 
.001500 
.001550 
.001650 
.001700 
.001750 
.001800 
.001850 
.001950 
.002000 
.002100 
.002350 
.003400 
.004300 
.005400 
.006800 

Inch, 
0. 

.000150 
.000260 
000350 
; 000800 
.000250 
.000150 
.000060 
.000050 
.000100 
.000050 
.000050 
.000050 
.000060 
.000100 
.000050 
.000100 
.000250 
.001050 
.000900 
.001100 
.001400 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload. 

Elaaticlimit. 
Tensile  strength. 

.000050 

.000050 

.000100 

.000050 

•»•• 

Genwal  summary, 

Teiuflo  Btrangth  i>er  square  inch  of  original  section .•■•.••••■••.... potmds..    97,060 

Elastic  limit  per  square  inoh  of  original  seotion do...    53,000 

Elongation  per  inch  after  rupture inch..      .2150 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  seotion 40.8 

Positionof  rupture ".65firom  neck 

Character  of  hrokenaurfMe silky;  trace  of  granulation 

Elongation  of  inch  aectioDfl 'M3,".80* 


3.2-inch  b.  l.  steel  field  guns. 
Tube  No.  172. 
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No.  6^31. 


Marks,  f#,ff'^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Oaaged  length,  2'\ 


AppUed  loads. 

permoh. 

8aooMsiT« 

Permanent 
set. 

SnoceMire 

permanent 

set. 

Remarks. 

ToUl. 

PerMQAre 
inoh. 

elonmtion 
per  Inoh. 

Pounds. 
900 
1,000 
2,000 
4,000 
8,000 
7,000 
8,000 
8,400 
8.000 
8.800 
9,000 
9,200 
9,400 
0.000 
18,420 

Poundt. 
1.000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47.000 
48,000 
92,100 

Ineh, 
0. 

.000150 
.000400 
.000700 
.001050 
.001360 
.001500 
.001800 
.001700 
.009000 
.009000 
.010150 
.010800 
.011400 

Ineh. 

0. 

.000150 
.000250 
.000300 
.000350 
.000300 
.000150 
.000100 
.000100 
.007300 
.000800 
.000650 
.000850 
.000800 

Ineh. 
0. 

Ineh. 

0. 

Initial  load. 

Elastlclimit. 
Tensile  Btrength. 

.000100 

.000100 

.000150 

.000050 

General  eummary. 

Tensile  strengtli  per  square  inch  of  original  section pounds. .    92,100 

Elastic  limit  per  square  inch  of  original  section do...    43,000 

JSlongation  per  incn after  rupture inch..      .2150 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...       .095 

Reduction  in  area  after  rupture,  per  centof  original  section 84.0 

Position  of  rupture I'M  firomneck 

Character  of  broken  surface eilky,  80  per  cent;  granular,  20  per  cent 

Elongation  of  inch  sections ".27*.  ".18 

fl.  Doc.  164 2 
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3.2-inch  b.  l.  steel  field  guns. 

Tube  No.  173. 

No.  5632. 


Marks,  ^2^.5?'^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elon^tion 
per  inch. 

SucoMaire 
elongation 
per  Inch. 

Permanent 
set. 

Sacoeaai-ve 

permanent 

set. 

Inch. 
0. 

Bemarks. 

Total. 

Persqiiare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,800 
9,200 
9,600 

10,000 

10,200 
16,180 

Fmtndt. 

1,000 
5.000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
44,000 
46.000 
48,000 

50,000 

61,000 
80,900 

Inch. 
0. 

.000150 
.000350 
.000650 
.001000 
001200 

Inch, 
0. 
.000160 
.000200 
,000300 
.000350 

Inch, 
0. 
0. 

Inidalload. 

Elaatic  limit. 
Tensile  stren|rt>h. 

0. 

.001400    1      .000200 

.001500 
.001550 
.001600 
.001700 
/    .001750 
\    .015000 
.0200 

.000100 
.000060 
.000050 
.000100 
.000050 
.013250 
.0050 

0. 

General  summary. 

Tensile  strength  per  nqnare  inch  of  original  section potmils..    80.000 

Elastic  limit  per  square  inch  of  origin^  section do...    50,u<)0 

Elongation  perincn  afler  rupture ineh..      .2600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Redaction  in  diameter  at  point  of  rupture do...       .115 

Redaction  in  area  after  rupture,  per  cent  of  original  section 40.8 

Position  of  rupture TMirom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M8,".84* 


8.2-INCH   B.  L.  STEEL   FIELD   QjmS. 

Tube  No.  176. 
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No.  5666. 


Marks,  VtV" 

Diameter,  ".605. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loadi). 


mcb. 


Pounds, 

200 

1.000 

2,000 

4.000 

6.000 

7.000 

8,000 

8.400 

8,000 

8,800 

9,000 

0,200 

9,400 

9,000 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11.200 

11,400 

11,600 

11,800 

17,970 


Pounds. 
1,000 
6,000 
10,000 
20.000 
30,000 
35,000 
40.000 
42,000 
48,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
60,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
89,850 


Elongation 
perlncb. 


Inch. 
0. 

.000150 
.000350 
.000650 
.001000 
.001200 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.001650 
.001650 
.001700 
.001750 
.001750 
.001800 
.001850 


Sncoesaive 
elongation 
per  inch. 


.004250 
.006500 
.009500    I 
.010000 
.1400 


Inch. 

0. 

.000150 
.000200 
.000300 
.OOOS.'SO 
.000200 
.000150 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 
.000060 

0. 
.000050 
.000060 

0. 

.000050 
.000050 
.000150 
.002250 
.002250 
.003000 
.000500 
.1300 


Permanent 
set. 


Ineh. 


Snccesftive 

permanent 

set. 


Ineh. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strongili. 


General  aummary. 

Tensile  straigth  per  square  inch  of  orizinal  section pounds..    89,850 

Elastic  limit  per  sqaare  inch  of  original  section do...    54,000 

Elongation  per  inch  after  ruptnre inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001850 

Reduction  in  diameter  at  point  of  rupture do...       .135 

Kednetion  in  area  after  rupture,  per  cent  of  origmal  section 46.2 

Poeition  of  rupture ".6  from  neclc 

Character  of  broken  surface silky 

Elongation  of  inchaectionB ".34*,  ".10 
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3.2-INCH   B.  L.  STEEL   FIELD   GUNS. 


Tube  No.  180. 
No.  6667. 


Marks,  ^Ti^-r 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 

10,600 


Per  square 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.  000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 

53,000 

54,000 
55,000 
56,000 
57,000 
93,300 


Elongation 
per  inch. 


Snooessive 
eloncation 
per  inch. 


Inch. 

0. 

.000100 
.000350 
.000650 
.001000 
.001150 
.001300 
.001400 
.001400 
.001450 
.001500 
.001550 
.001550 
.001600 
.001600 
.001650 
.001700 
.001750 
r.  001850 
\. 004500 
.006000 
.006750 
.007750 
.008750 
.1400 


Inch. 

0. 

.000100 
.000250 
.000300 
.000350 
.000150 
.000150 
.000100 

0. 
.000050 
.  000050 
.000050 

0. 
.000050 

0. 

.000050 
.000050 
.000050 
.000100 
.002650 
.001500  I 
.000750  ! 
.001000 
.001000 
.131250 


Permanent 
set. 


Inch. 


Saocessive 

permanent 

set. 


Inch. 


Kemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tonsllo  strength  per  sqnare  inch  of  original  section ponnda..    93,300 

Elaatic  limit  per  sqnare  inch  of  originalsection do...    52,00J 

Elongation  perincn  afterruptnre inch..      .2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Kednction  in  diameter  at  point  of  rupture do...        .125 

Heductionin  area  after  rupture,  per  cent  of  originalsection 43.3 

Position  of  ruptare at  middle  of  stem 

Charact«rof  hrokon  surface ailky,  trace  of  granulation 

Elongation  of  inch  sectiooB ''.25*.  ".22* 


3.2-INCH   B.  L.  STEEL   FIELD   GUNS. 


Jaoket  No.  169. 
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Marks,  ^ir' 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2*', 


No.  6633. 


AppUed  loads. 

ElonpUon 

Snocesaive 
elongation 
perinoh. 

PermaDent 
set. 

SncceaAive 

pennanent 

set. 

Total. 

incb. 

Kemarkfl. 

Pounds. 

20O 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,600 

9,800 

10,000 

10.200 

10,400 

10,600 

10.800 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
46.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
97,150 

0.*^  ■ 
.000160 
.000350 
.000660 
.001000 
.001250 
.001500 
.001550 
.001600 
.001700 
.001750 
.001800 
.001900 
.002060 
.002600 
.004450 
.005400 
.006500 

Jneh. 

0. 

.000150 
.000200 
.000800 
.000350 
.000260 
.000250 
.000050 
.000050 
.000100 
.000050 
.000050 
.000100 
.000150 
.000560 
.001850 
.000050 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 
0. 

1    11,000 

11,200 
11,400 
11,600 
19,430 

Tensile  strength. 

General  summary. 

Tensile  strength  per  iqnare  inch  of  original  Bection pounds..    07,150 

Elasticlim  it  per  square  inch  of  originu  section do...    53,000 

Klongation  per  inch  after  rupture inch . .      .  2200 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .001900 

Kedaction  in  diameter  at  point  of  rapture do...       .125 

Kedaciion  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  mptare ".95  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections , ".32%  ".12 
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3.2-INCH   B.  L.  STEEL   FIELD   GUNS. 


Jacket  No.  171. 
No.  5634. 


Marks,  11?.^'' 

Diameter,  ".606. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  2". 


AppUed  loads. 

Elongation 
per  inch. 

SucoessiTe 

^-     

SncoeaaiTe 

permanent 

aet. 

Inch. 
0. 

.     Remarks. 

• 

TotaL 

Per  M  nare 
inon. 

elongation  l-"^^""" 

iwinch.  ;     •**'• 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,200 
9,400 
9,600 
»,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
19,990 

Pounds. 
1,000 
5,000 
10.000 
20.000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 

Inch. 
0. 

.000150 
.000400 
.000750 
.001050 
.001400 
.001650 
.001700 
.001750 
.001800 
.001850 
.001900 

Inch. 
0. 

.000150 
.000250 
.000350 
.000300 
.000350 
.000250 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000050 
.000300 
.000800 
.001100 
.000900 
.001250 

Inek. 
0. 
0. 

Initial  load. 

'".'006656" 
.000050 

'""666656" 
0. 

52,000    1      .002000 
53,  000     ,      -  002050 

Elastic  limit. 

54,000^ 
55,000 
56,000 
57,000 
58,000 
99,950 

.002350 
.003150 
.004250 
.005160 
.006400 

1 

1 

Tensile  Htrengtb. 

i 

General  sumnmry. 

Tensile  strength  per  sqaare  inch  of  original  section pounds. .    99, 950 

Elastic  limit  })er  so tiare  inch  of  originiu  section do...    .S3,  OUO 

Elongation  per  inch  after  mptnre inch . .      .  2250 

Elongation  perincli  under  strain  at  elastic  limit do...  .002050 

Rednction  in  diameter  at  point  of  mptnre do. . .        .  115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture 1".07  from  ueck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  Bections ",27%  ".18 


3.2-INCH   B.  L.  8TBEL   FIELD   GUNS. 
JAOKET  'So.  172. 
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Diameter,  ''.606. 

Sectioual  area,  .20  square  iiich. 

Gauged  length,  2'\ 


No.  6048. 


AppUed  IcMuls. 

EloBgfttion 
permeh. 

SnoooMive 
elonntlon 
per  Inoh. 

Benaanent 
•et. 

IfUh, 

0. 
0. 

SaooeMiVe 
set.  . 

ReniArks. 

Total. 

PerMnare 
inch. 

Poundi. 
200 
1,000 
2.000 
4.000 
8,000 
8,000 
9,200 
8,400 
8,600 
8.800 
10.000 
10,200 
10,400 
10,600 
10,800 
11,000 
11.200 
18,410 

Pwnda, 
1.000 
6.000 
10,000 
20,000 
30.000 
40,000 
46.000 
47,000 
48.000 
48,000 
.50.000 
61,000 
62,000 
63,000 
64,000 
65.000- 
56,000 
98,060 

Inch. 
0. 

.000100 
.000300 
.000560 
.000960 
.001300 
.001650 
.001600 
.001600 
.001660 
.001700 
.001800 
.002750 
.006000 
.007000 
.007600 
.008300 

Tnek. 

0. 

.000100 
.000200 
.000260 
.000400 
000850 
!000250 
.000060 

0. 

.000050 
.000050 
.000100 
.000050 
.003250 
.001000 
.000000 
.000700 

Inch, 

a 

InitUd  iMMl. 

EUmUo  limit. 
Tensile  strength. 

0. 
0. 

General  summary, 

ToMilastraigth  per  ■qoAre  inch  of  original  aaotion pounds..    92,060 

Klastio  limit  per  saoare  inch  of  originu section do...    61,000 

Elongation  per  incnafteKmptnre inch..      .2450 

Slongation  per  inoh  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...     'M25 

Reduction  in  area  after  rupture,  per  oentof  original  section 43.8 

Position  of  rupture 1''.  2  ftom  necic 

Character  of  broken  surface silky 

Elongation  of  inch  aecUona • ".29,  ".29* 


24 


3.2-IKCH   B.  L.  STEEL  FIELD   GUNS. 

Jaokbt  No.  173. 


No.  5649. 


Marks,  S$,T'' 

Diameter,  '^606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^'. 


Applied  IcMuls. 

Elonffation 
p«rinoh. 

Saoceuive 
eloDKation 
perlnoh. 

Permanent 
set. 

SnoceBslve 

permanent 

aet. 

Remark!. 

Total. 

Per  aqoAre 
inch. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,200 

Pound*. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
46.000 

Inch, 
0. 

.000100 
.000300 
.000650 
.001000 
.001350 
.001600 

Jneh. 
0. 

.000100 
.000200 
.000350 
.000850 
.000360 
.000260 
.000100 
.000950 
.000750 
.002100 
.002000 
.001250 

Inch. 
0. 
0. 

Inch, 
0. 

Inltialload. 

Elaatio  Umit. 

■ 
Tensile  strength. 

0. 
0. 

0,400            47.000    !      .001700 

9,600 

48,000 
49,000 
50,000 
51,000 

.002650 
.003400 
.005500 
.007500 

0,800 

10,000 
10.200 
10,400 
17,590 

52,000           .008750 

87,950 



Gmeral  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    87,BS0 

Elastic  limit  per  square  inch  of  origihal  section do. . .    47, 000 

Elongation  per  inch  after  rapture inch..      .2450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  indiameter  at  point  of  rupture do...        .145 

Reduction  in  area  after  rupture,  percentof  original  seetion 49.1 

Position  of  rupture ".90  from  neck 

Character  of  hroken  surface *^^^7 

Elongation  of  inch  sections "J8,  "41^ 


3.2-INCH   B.  L.  STEEL   FIELD   GUN8. 

Jagest  No.  179. 

No.  5668. 
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Diameter,  '^505. 

Sections^  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loMli. 

per  Inch. 

Snocesdye 
perlnch. 

Permanent 
set. 

SnooeuiTe 
pemument 

set 

Semsrks. 

ToUl. 

PerflonAre 
In^. 

Pounds. 

20O 

1,000 

2,000 

4.000 

8,000 

8,000 

9,200 

9,400 

9,000 

9,800 

10.000 

10,200 

10.400 

10,000 

10,800 

11.000 

11,200 

11,400 

11.000 

19,000 

Pounds. 
1,000 
5;  000 
10,000 

.  20.000 
30,000 
40.000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
56,000 
50,000 
57.000 
58,000 
98,000 

Inch. 
0. 

.000160 
.000850 
.000700 
.001000 
.001300 
.001500 
.001560 
.001600 
.001060 
.001700 
.001750 
.001750 
.001850 
.002100 
.002400 
.003260 
.004260 
.005360 
.1800 

Ineh. 
0. 

.000150 
.000200 
.000360 

! 000300 
.000200 
.000050 
.000060 
.000060 
.000060 
.000050 
0. 

.000100 
.000260 
.000300 
.000850 
.001000 
.001100 
.124660 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

0. 
0. 

General  $ummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    98,000 

Elaisticlimit per saoare inch  of  originM  section do...    63,000 

Klongation  per  incn  after  roptare inch . .      .  2300 

Elongation  per  ineh  ander  strain  at  elastic  limit do...  .001850 

Kednction  in  diameter  at  point  of  mptnre do...       .105 

Redaction  in  area  after  mptore,  per  cent  of  origlhal  section 37.1 

Position  of  rapture ".7  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  MCtiona ''.83*  ".13 
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3.2-INCH   B.  L.  STEEL   FIELD   GUNS. 

Jacket  No.  ISO, 


No.  6669. 


Marks,  Sl^f'^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Inch. 
0. 

.000150 
.000350 
.000700 
.001000 
.001300 
.001600 
.001650 
.001650 
.001750 
.001800 
.001900 
.002050 
.002500 
.004250 
.005000 
.006150 
.007000 
.1450 

Sncoesflive 

Permanent 
set. 

Inch. 
0. 
0. 

SnocessiTe 

I)ermanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

eloneation 
perlnch. 

Inch. 

0. 

.000150 
.000200 
.000350 
.000300 
.000300 
.000300 
.000050 

0. 

.000100 
.000050 
.000100 
.000150 
.000450 
.001750 
.000750 
.001150 
.000850 
.1380 

Pounda. 
200 
1.000 
2,000 
4,000 
6,000 

aooo 

9,200 
0,400 
9.600 
9,800 

Pounda. 
1,000 
6,000 
10.000 
20,000 
30,000 
40,000 
46.000 
47,000 
48.000 
49,000 
50,000 

51.000| 

52,000 
53.000 
54,000 
55,000 
56.000 
94,800 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

'    10,000 

10,200 

10,400 

10,600 

10,800 
11,000 
11,200 
18,060 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    94,800 

Elastic  limit  per  snitare  inch  of  original  section do...    50,000 

Elongation  per  inch  after  rupture Inch..      .2300 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001800 

Hml notion  in  diameter  at  point  of  rnpture do...        .135 

Redaction  in  area  after  rapture,  per  cent  of  original  section 46.2 

Position  of  rupture i ".96  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotioiu,.... ".18,  ".83* 


TABULATION  OF  TENSION  SPECIMENS  FROM  S.t-INCn  B.  L.  STEEL  FIELD 
GUNS  {STEMS 'b"  LONG,  ",505  DIAMETER). 


No. 
oi 

test. 


5630 

5631 

5632 
5666 
6667 

5633 

6634 

5648 
5649 
5668 

6660 


Position  in 
gun. 


Tube  No.  156.. 
Tube  No.  170.. 

Tube  No.  172.. 

Tube  No.  178.. 
Tube  No.  176.. 
Tube  No.  180.. 

Jacket  No.  109 
Jacket  No.  171 

Jacket  No.  172 
Jacket  No.  173 
Jacket  No.  179 

Jacket  No.  180 


Location 
of  sped- 


Middle 
...do.... 

..do.... 

...do.... 
...do.... 
...do.... 

Inside . . 
..do.... 

..do.... 
..do.... 
..do.... 

..do.... 

I 


ElasUc 

limit 

per 

square 
inch. 

1 

Tensile 
strength 

per 
square 
inch. 

Pounda, 
54,000 
53,000 

Pounda.  i 
98,100 
97.050 

43,000 

92,100 

50,000 
54,000 
52.000 

80,900 
80,850 
93,300 

Elon 
ga- 


Pr.  et. 
23.5 
21.5 

21.5 

26.0 
22.0 
23.5 


53,000 
53,000 

51,000 
47,000 
53,000 


97, 160  22. 0 
90,950  ,  22.5 


92,050 
87,950 
96,000 


24.5 
24.5 
28.0 


Con- 
trac- 
tion 
of 


Pr.et. 
40.3 
40.8 

34.0 

40.3 
46.2 
48.3 

43.2 
40.8 

48.8 
49.1 
37.1 


50,000       94.800     23.0  >  46.2 


Appearance  of 
fracture. 


SUky 

Silky,  trace  of  granu- 
lation. 

Silky  80  per  cent, 
granular  20  per  cent. 

i:::::::::::::::: 

Silky,  trace  of  granu- 
lation. 

Silky 

SUky,  trace  of  granu- 
lation. 

^.■^Jo-:::::::::::::::; 

Granular  60  per  cent, 

silky  40  per  cent. 
SUky...... 


Remarks. 


Breech  end. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Muszleend. 

Do. 
Do. 
Do. 

Do. 


5-INCH  B.  L  STEEL  SIEGE  RIFLES. 


SPECIMENS  FROM  TUBE  AND  JACKET. 
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5-INCH   B.  L.  STEEL   SIEGE    RIFLES. 

Tube. 


29 


Marks,  ^\ 

Diameter,  ^'.505. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  2'^ 


No.  6703. 


Applied  loadB. 


ToteL 


iPer  MOATe 
I      inch. 


Pound9. 
200 
1,000 
2,000 
4,000 
0.000 
7.000 
8.000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9.000 
9,800 
10.000 
15,040 


PoundM. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
79,700 


per 


oeatioB 
irmoh. 


Inch, 
0. 

.000100 
.000250 
.000660 
.000960 
.001100 
.001360 
.001450 
.001600 
.001650 
.001600 
.007500 
.008200 
.009300 
.010500 
.011500 
.1750 


SaooeMive 
eloDsatioii 
perlnoli. 


Inch. 
D. 

.000100 
.000150 
.000300 
.000400 
.000150 
.000250 
.000100 
.000060 
.000060 
.000060 


.000700 
.001100 
.001200 
.001000 
.1635 


Permanent 
set. 


Ineh. 


Saocesaive ' 
permanent. 


Remarks. 


Inch, 
0.  Initial  load. 


Elaatio  limit. 


Tensile  strength. 


General  aummary. 

Tensile  strength  per  square  inch  of  original  section ponnda..    70,700 

EUsiiclimit  per  sqaare  inch  of  original  section do...    45,000 

Elongation  per  inon  after  rapture inch..      .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Seduction  in  diameter  at  point  of  rapture do. . .       .145 

Redaction  in  area  after  rnptare,  per  cent  of  original  section 49.1 

Position  of  raptare at  middle  of  stem 

Character  of  broken  sarDsoe -. silky 

Elongation  of  inch  sections ''.29*. ''.27* 
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5-INCH    B.  L.  STEEL   8IEGE   RIFLES. 


JACKET. 


Marks,  ^|,«4 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5687. 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

5.000 

7.500 

10,000 

11,500 

11,  750 

12,000 

12,250 

12,500 

12,750 

13,000 

21,920 


Per  square 
incli. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
87,680 


Elooffation 
permeh. 


Jneh. 
0. 

.000133 
.000300 
.000633 
.000967 
.001333 
.001533 
.001600 
.001733 
.004500 
.008000 
.008600 
.009400 
.1400 


Snooessive 
elonntion  { 
per  Inch.  ^ 


Penuanent 


Inch. 
0. 

.000183 
.000167 
.000333 
.000334 
.000366 
.000200 
.000067 
.000133 
.002767 
.003500 
.000600 
.000800 
.1306 


Inch. 


Sucoessive 

permanent 

sat. 


Inch. 


Remarks. 


Initial  lead. 


EluHt  c  Uwit. 


Tuusile  strcu^ii. 


General  •iimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    87,680 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  incn  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Re<luction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture l'^.3ftomneck 

Character  of  broken  surface ailky 

Elongation  of  inchseotions 'M3,  ".82*,  'MB 


7-INCH  B.  L.  SIEGE  HOWITZER. 


SPECIMENS   FROM   TUBES   AND  JACKET. 
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7-INCH   B,  L.  SIEGE   HOWITZER. 
TUBB. 
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No.  5707. 


Marks,  f?,^ 

Diameter,  ".506. 

Sectional  area,  .20  sqnare  inch. 

Ganged  length,  2". 


AppUed  loads. 

Elongation 
per  inch. 

Saocessiye 
elongation 
per  inch. 

Permanent 
set. 

Succeeaive 

Semarks. 

Total. 

Persooarv 

Poundt. 
200 
1,000 
2,000 
4,000 
8,000 
7,000 
8,000 
8.400 
8,600 
8,800 
9.000 
9.200 
9,400 
9,600 
0,800 
10,000 
10,200 
10.400 
10,600 
10.800 
17.430 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
53,000 
54.000 
87,160 

Jtuh, 
0. 

.000100 
.000260 
.000600 
.000950 
.001100 
.001350 
.001450 
.001500 
.001550 
.001550 
.001600 
.001600 
.001650 
.001700 
.001850 
.008500 
.009500 
.010050 
.010750 
.1650 

Inch. 

0. 

.000100 
.000150 
.000350 
.000350 
.000150 
.000250 
.000100 
.000060 
.000060 

0. 
.000050 

0. 
.000050 
.000050 
.000150 
.006650 
.001000 
.000560 
.000700 
.154250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

6. 

General  $ummary. 

Tensile  strength  per  sqaare  inch  of  original  section  .•••........ pounds..    87,150 

Elastic  limit  per  sanare  inch  of  original  section do...    49,0  0 

ElougatioD  per  incn  after  rupture inch..      .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  poin t  of  rupture do. . .       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture ^'.98  from  neck 

Character  of  broken  surface ailky 

Elongation  of  inch  ■ectlons ".37*,  ".19 

H.  Doc.  164 3 
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7-INCH   B.  L.  SIEGE   HOWITZER. 


Tube. 
No,  bill. 


Marks,  Mrft 

Diameter,  ''.505. 

BectioDsd  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loado. 

Elonntion 
peruBch. 

Saooeflaire 
elongation 
permch. 

Permanent 
set. 

SoooesfliTe 
set. 

Bemarka. 

ToUd. 

Per  square 
inoli. 

Pounds, 
200 
1.000 
2.000 
4.000 
6.000 
7.000 
8,000 
8,400 
8,600 
8.800 
9.000 
9,200 
9,400 
0,600 
9,800 
10.000 
10,200 
10,400 
10,600 
10.800 
17,700 

Pounds. 
1,000 
5.000 
10,000 
20.000 
80,000 
85,000 
40,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
64.000 
88,500 

Inch. 
0. 

.000150 
.000350 
.000800 
.001150 
.001300 
.001450 
.001550 
.001600 
.001700 
.001750 
.001800 
.001850 
.001900 
.001950 
.005500 
.007750 
.008500 
.009600 
.010550 

Inch. 
0. 

.000150 
.000200 
.000450 
.000350 
.000150 
.000150 
.000100 
.000050 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.003550 
.002250 
.000750 
.001100 
.000950 

Inch. 
0. 
0. 

Ineh. 
0. 

Initialload. 

Elasticlimit. 
Tensile  strength. 

0. 

.000050 

.000050 

:::;::;::::::::::::::: 

'                   -  ,     - 

General  summary. 

Tensile  strength  per  square  inch  of  original  seotioii ••••••• ponnds..    88,600 

Klastio  limit  per  eanare  Inch  of  original  aeotion do...    49,000 

Elongation  per  incii  after  rupture inch..      .2150 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001950 

Reduction  in  diameter  at  point  of  rupture do...        .085 

Bednotion  in  area  after  rupture,  peroentof  original  aeotion 30.7 

Position  of  rupture l"fb»mDeck 

Character  of  broken  aurface granular,  flaky  spot  of  metal  at  the  cixx>umfer«nee 

Elongation  of  inch  sections ".25*,  ".18 


7-INCH   B.  L.  SIEGE  HOWITZEB. 

Jacket. 
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1^0.  5702. 


Marks,  J?,l|^*^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3". 


AppUed  loads. 

Eloneation 
permch. 

Sneceasive 

elongation 

p«rinch. 

Permanent 

80t. 

Sacceaaive 
set. 

Bemarka. 

Total. 

Peraqoaro 
inch. 

Pounds. 

250 

1,850 

2,600 

5,000 

7.500 

10,000 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13.500 

13,750 

14.000 

14,250 

23,730 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
46,000 
47,000 
48.000 
40.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
04,020 

Inch. 
0. 
.000100 
.000300 
.000667 
.001000 
.001367 
.001600 
.001667 
.001607 
.001700 
.001733 
.001800 
.001833 
.001067 
.005333 
.007833 
.008533 
.000333 
.1400 

Inch. 

0. 

.000100 
.000200 
.000367 
.000333 
.000307 
.000233 
.000067 

0. 

.000033 
.000033 
.000067 
.000033 
.000134 
.003366 
.002500 
.000700 
.000800 
.130667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 
Tenaile  strength. 

0. 
.000033 

.000033 

General  eummaiy. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    94,020 

Elastic  limit  per  aanare  inch  of  originaiaection do...    52,000 

Blongation per incn  afterrupture inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001833 

Reduction  in  diameter  at  point  of  rupture do...        .144 

Redaction  inarea  after  rupture,  per  cent  of  originaiaection 44.6 

Podlion  of  rupture l".3fromneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  15, ".  32*. ".  21 


7-INCH  B.  L  SIEGE  MORTARS. 


SPECIMENS  FROM  BODIES. 
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7-INCH  B.  L.  SIEGE  MOBTAR8. 

Body  Ko.  6. 
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No.  5647. 


Marks,  i^.'J'^^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3'', 


Applied  loads. 

Eloogation 
p«rTiiGh. 

Inek. 
0. 
.000133 
.000333 
.000700 
.001007 



Snooeaaive 

PemiAnent 

B«t. 

Baooeaaiye 
pemiMient 

Ramarka. 

Total. 

Per  Mnare 

r^widM. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12.000 

12.250 

12,500 

12.750 

13.000 

13,250 

13.500 

rounds. 
1.000 

5,000 
10,000 
20,000 
30,000 

0. 

.000183 
.000200 
.000367 
.000367 
.000106 
.000200 

Jneh. 
0. 
0. 

IfUk, 

0. 

Initial  load. 

Blaatio  limit. 
TenaUeatrenxtli. 

35.000          .001233 
40,000          .001433 
42,000          .001500 
43,000           .001&32 

0. 

.000067 
.000033 
.000034 
.000033 

0. 

44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
M,S40 

.001567 
.001600 
.001633 

.000033 



.001667    ;      .000034 
.001700    1      .000033 
.001767          .000067 
.001833          .000066 
.001867          .000034 
.002033           .000166 
.002600    1      .000567 
.003667    1      .001067 
.005000    ,      .001333 
.006167          .001167 
.  1633              .  147133 

13.750 

14,000 

24,060 

Oetiitral  •ummafy, 

Tenaile stf«iigth  per  aqaftre inch  of  original  section. pounds..    06,340 

Kljiatic  limit  per  aqnare  inch  of  original  section do...    51,000 

ElooKation  per  incn  after  rupture inch..      .1567 

Elooieatioa  per  inch  under  atrain  at  elastic  limit do. . .  .  001867 

Keductton  in  diameter  at  point  of  rupture do...       .064 

Kednction  in  arua  after  ruptnre,  peroentof  original  section 21.4 

Poaitloa  of  rupture 1".4  from  neck 

Character  of  broken  aurface granular,  radiating  from  a  tlaky  apot  at  the  circumferanoe 

Btongation  of  inch  aectiona ".12  ".21*,  ".14 
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7-INCH   R.  L.  SIEGE   MORTARS. 


Body  Ko.  6. 
No.  5693. 


Marks,  Ll^^» 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 

Per  aqoarc 
incli. 

Pounds. 

Pounds. 

250 

1,000 

1,250 

5.000 

2,500 

10,000 

5.000 

20,000 

7,500 

30.000 

8.750 

35,000 

10,000 

40.000 

10,500 

42,000 

JO.  750 

43.000 

11,000 

44,000 

11.250 

45,000 

11.500 

40.000 

11,750 

47,000 

12.000 

48.000 

12,250 

49,000 

12.500 

50,000 

12,750 

51,000 

13,000 

52.000 

13,250 

53,000 

13,500 

54,000 

13,750 

55.000 

14,000 

56,000 

22,460 

80,840 

Elonn^ation 
per 


If^tlOZ 

inch. 


Jneh. 
0. 

.000100 
.000300 
.000633 
.000067 
.001100 
.001300 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.001733 
.001900 
.002367 
.004333 
.005667 
.007333 
.  1300 


Sacoessive 
eloneation 
per  inch. 


Jneh. 
0. 

.000100 
.000200 
.000383 
.000334 
.000133 
.000200 
.000067 
.000033 
.000033 
.000067 
.000038 
.000034 
.000C33 
.000033 
.000067 
.000033 
.000167 
.000467 
.001966 
.001.334 
.001666 
.122667 


Permanent 
set 


Inch. 
0. 
0. 


Saceeealve 

permanent 

set. 


Inch. 


Eemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  iummary. 

TcnHile  Rtrength  per  sqnare  inch  of  original  section pounds..    80,840 

Elastic  limit  \h»t  saiiartt  inch  of  originalsecUon do...    61,000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Keduction  in  diameter  at  point  of  rapture do...        .  144 

Keduction  lu  area  after  rupture,  per  cent  of  original  section do. . .       44. 6 

PoHition  of  rupture 1". 4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".33*.  ".13 


7-INCH  B.  L.  8IEGE  MORTARS. 
BODT  No.  7. 
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No.  5694. 


Marks,  L'^.^fS^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


ApplU 
Total. 

9d  loads. 

Per  square 
inch. 

Blonsation 
per Inch. 

SnocesslTe 
elonijration 
perlnch. 

Permanent 
set 

SnocessiTe 
permanent 

set 

Remarlcs. 

Pounds. 

250 

1.250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13.250 

13.500 

13.750 

14,000 

14,250 

23,110 

Poundi. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
53.000 
54,000 
55,000 
56.000 
57,000 
92,440 

Insh, 
0. 

.000183 
000333 
.000667 
.001033 
.001200 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.002000 
.005.%3 
.006338 
.007333 
.006167 
.1683 

Inch. 
0. 

.000133 
.000200 
.000334 
.000366 
.000167 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000083 
.000067 
.000200 
.003383 
.001000 
.001000 
.000834 
.155133 

Inek. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  Bumtnary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..    92,440 

Elastic limitper  square  inch  oloriginail  section « do...    52,000 

Elongation  per  inen  after  rupture inch..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

BeductioD  in  diameter  at  point  of  rupture do...       .154 

Eedaction  inareaafter  rupture,  per  cent  of  original  section .       47.2 

Position  uf  rupture l".3ft'omneok 

Character  of  broken  surface silky 

Elongation  ofinoh  sections ".26*,  ".28*.  ".18 
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7-INCH   B.  L.  SIEGE   MORTARS. 


Body  No.  9. 
No.  5692. 


Marks,  i^'x^^^ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Appli. 

Ml  loads. 

Per  square 
inch. 

per  inch. 

Sacceaaire 
•lonsation 
perlnch. 

Jneh. 
0. 

.000133 
.000107 
.000367 
.000366 
.000200 
.000167 
.000067 
.000033 
.000038 
.000034 
.000033 
.000067 
.000033 
.000038 
.000034 
.000033 
.000067 
.000033 
.OOOIUO 
.007333 
.000667 
.1300 

Permanent 
set. 

Successive 
set. 

Remarks. 

Total. 

Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

8,760 

10.000 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,760 

13.000 

13.250 

13.500 

13,760 

14,000 

22,270 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40.000 
42,000 
43.000 
44,000 
45,0110 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
66,000 
89,060 

Inch. 
0. 
.000138 

.ooo:mo 

.000667 
.001083 
.001238 
.001400 
.001467 
.001500 
.  0015:{3 
.001667 
.001600 
.001667 
.001700 
.001783 
.001767 
.001800 
.001867 
.001900 
.002000 
.009333 
.010000 
.1400 

0. 
0. 

Inch. 
0. 

IniUalload. 

Elastic  limit 
Tensile  strength. 

0. 

0. 



General  $ummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,080 

Elastic  limit  per  square  inch  of  original  section do...    53,000 

Elongation  per  inch  after  rupture inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Eednt-tionin  diameter  at  point  of  rupture do...        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture l".5fTom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".17,  ".37*, 'M4 


TABULATION  OF  TENSION  SPECIMENS  FROM  7-INCH  B,-L.  SIEGE  MOR- 
TARS (STEMS  S"  LONG,  ".564  DIAMETER), 


No. 

of 

test. 

Position  in 
gun. 

Location 
of  speci- 
mens. 

Elastic 
limit 
per 

square 
inch. 

Tensile 
strength 

per 
square 
inch. 

Pounds. 
96,240 

89,840 
92,440 
89,080 

Elon- 
tfo'n. 

P.et. 
15.7 

21.0 
22.3 
22.7 

Con- 
trac- 
tion 
of 
area. 

Appearance  of 
fracture. 

Remarks. 

5647 

6693 
5694 
5692 

Body  No. 6.... 
Body  No.  6 

Inside.. 
. . .  .do  . . . 

Pounds. 
51,000 

51,000 
52, 000 
53,000 

P.ct. 
21.4 

44.6 
47.2 
44.6 

Granular,    radiating 
from  a  flaky  spot  m 
the  circumference. 

Silky 

Breech  end. 

Do. 
Muzzle  end. 
Do. 

Body  No.  7..-. 
Body  No.  9. . . . 

Outside. 
....do  ... 

.:..io. ::..::..:. 

do 

10-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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10-INCH  STEEL  B.  L.  BIFLES. 

Tube. 
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Marks,  ??.a 
Diameter,  ''.564. 


No.  5536. 


Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

perbicfa. 

SoooeeeiTe 

Permanent, 
set. 

SaoceeaiTe 

permanent 

set. 

Bemarks. 

Totol. 

Per  Moare 

per  Inch. 

Ptmndi. 

250 
1,250 
2,500 

6,000 
7.500 
8,760 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
13.000 
12,250 
13,500 
1X750 
13,000 
13.250 
22.320 

Pound*. 
1.000 
5,000 
10.000 
20,000 
80.000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
88,280 

Inch, 
0. 

.000133 
.000387 
.000700 
.001087 
.001287 
.001433 
.001487 
.001500 
.001533 
.001587 
.001800 
.001833 
.001887 
.001783 
.002087 
.004333 
.007487 
.008887 
.009800 

Inch, 
0. 

.000133 
.000234 
.000833 
.000987 
.000200 
.000188 
.000084 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000088 
.000334 
.002288 
.003134 
.001900 
.001133 

IneK 
0. 
0. 

Inch, 
0. 

Initialload. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

General  eummary. 

Tensile  strength  per  sqoare  inch  of  original  seetion pounds..    89,280 

Elastic  limit  per  saoare  inch  of  original  section do...    48,000 

SlongaUon  per  incn  after  mptnre inch..      .23(j0 

Elongation  per  inch  nndor  strain  at  elastic  limit do...  .001738 

Bedoction  in  diameter  at  point  of  rapt  a  re do...        ,154 

Redaction  in  area  after  mptnre,  per  cent  of  original  section 47.2 

Position  of  mptore T'.O  from  neck 

Character  of  broken  surface silky 

Skmgation  of  inch  sections ".14,  ".88*,  ".18 
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lO-mCH  8TEEL  B.  L.  RIFLES. 

Tube. 
No.  5535. 


Marks,  ^^\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Eloncation 
perlDch. 

SaooeasiTe 
elongation 
perlnch. 

Permanent 
set. 

SacoessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1.250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10, 500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
22,610 

P<mnds. 
1,000 
5.000 
10.000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
61,000 
52,000 
53,000 
54,000 
90,440 

Inch. 
0. 
.000100 

:  000700 
.001033 
.001200 
.001400 
.001433 
.001500 
.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.001767 
.001900 
.003000 
.005333 
.006067 
.008107 
.1400 

Inch. 
0. 

.000100 
.000233 
.000367 
.000333 
.000167 
.000200 

'.000067 
.000033 
.000034 
.000009 
.000034 
.000033 
.000033 
.000034 
.000133 
.001100 
.002338 
.001334 
.001500 
.131833 

Jneh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
TenaUe  strength. 

0. 
0. 

General  ewnmary. 

Tensile  strength  per  sqnare  inch  of  original  section poonds..    90,440 

Elastic  limit  per  sauare  inch  of  originaTsection do...    49,000 

Elongation  per  incn  after  rapture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001767 

Reduction  in  diameter  at  point  of  rupture do. . .       .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.  C 

Position  of  rupture ".8fh>mneok 

Character  of  brolien  surface silky 

Elongation  of  inch  sections ".35*, 'M4.  ".U 


10-INCH   STE£L   B.  L.  BU'L£& 

Tube. 
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No.  5555. 


Marks,  ^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


AppUed  loadB. 

Elonntion 
per Inch. 

SooceuWe 
elonsation 
perinoli. 

PermaneDt 
Bet. 

Saccessive 

permaDeni 

sot. 

Jneh. 
0. 

Remarks. 

TO*--    "^oT- 

Pounds. 
250 
1,250 
2.500 
5,000 
7.500 
8,750 
10.000 
10,250 
10,500 
10,750 
11.000 
11.250 
11,500 
11,750 
12,000 
12,250 

Pounds. 
1,000 
6.000 
10,000 
20,000 
30,000 
35.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50.000 
51,000 
86,440 

Inch, 
0. 

.000133 
.ooo:{33 

.000700 
.001100 
.001287 
.001433 
.001467 
.001500 
.001507 
.001633 
.001667 
.001733 
.002000 
.002533 
.003100 
.004667 
.006500 
.1300 

Ineh. 
0. 

.000133 
.000200 
.000307 
.000400 
.000167 
.000166 
.000034 
.000033 
.000067 
.000066 
.000034 
.000006 
.000207 
.000533 
.000567 
.001567 
.001833 
.1236 

Ineh. 
0. 
0. 

Initial  load. 

Elaniio  limit. 
Tensile  strength. 

f 

0. 
.000033 

.000033 

1 

12,500 

12,760 
21, 610 

Chneral  mmmary. 

Tensile  strongth  per  sqaare  inch  of  original  sectioii « I>onnds..    86,440 

Elastic  limit  per  sonare  inch  of  original  section do...    46.000 

Elongation  per  incn  after  rupture inch..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Redaction  indiameterat  point  of  ruptnre do...        .164 

Bedaetion  in  area  after  raptare,  per  cent  of  original  section 40.7 

Position  of  rupture ".45  fnim  neck 

Character  of  broken  surface silky 

£k»ngation  of  inch  sections ".18,  ".3«»,  "18 
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10-INCH   STEEL   B.  L.  BIFLB8. 


Tube. 
No.  5554. 


Marks,  ^X 

Diameter,  ''.664. 

SectioDal  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snoceasive 
elongation 
per  inch. 

Permanent 
set. 

Snooessive 

permanent 

set. 

Kemarks. 

Total. 

Per  sqaare 
inoh. 

Pounds. 

260 

1,250 

2,600 

5,000 

7,500 

8,760 

10,000 

10,260 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,260 

22,190 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
63,000 
88,760 

Jneh, 
0. 

.000138 
.000333 
.000700 
.001067 
.001200 
.001400 
.001467 
.001500 
.001567 
.001600 
.001638 
.001667 
.001783 
.001800 
.002067 
.002438 
.003167 
.006500 
.006833 
.1533 

Inch. 
0. 

^.060133 
•.000200 
.000367 
.000367 
.000133 
.000200 
.000067 
.000033 
.000067 
.000033 
.000038 
.000034 
.000066 
.000067 
.000267 
000360 
!000734 
.002338 
.001833 
.146467 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastiolimit. 
Tensile  strength. 

0. 
0. 

€^m^eral  $ummary. 

Tensile  strength  per  sqaare  inoh  of  original  section ponnds..    88,700 

Slaatlclimitpersonare  inoh  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inoh . .      .  2200 

Elongtition  per  inch  under  strain  at  elastic  limit do...  .001800 

Keduction  in  diameter  at  point  of  rapture do...        .164 

B«^action  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rupture r'.25fti»m  neck 

Character  of  broken  surface silky 

Elongationofinohsectlona ".12, ".  20,  "4M* 
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Ko.  5682. 


Marks,  ]tl\ 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gaaged  length,  3''. 


AppU«dloadi«. 

Elonffation 
permch. 

SnooMsive 
elongation 
per  inch. 

Inch. 

0. 
.000133 

.000200 

Permanent 
^set. 

Saooeaaive 

permanent 

eet. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,900 

10,250 

10,500 

10.750 

11,000 

11,250 

11.500 

11,750 

12.000 

12,250 

12.500 

12,750 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
87,040 

Inch. 
0. 

.000133 
.000333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

000700           Ann.ifi7 

.001033 
.001200 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001633 
.001667 
.001767 

.004667 
.005833 
.(K)7333 

.000333 
.000167 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000100 
.000566 
.002334 
.001166 
.001500 

0. 
0. 

18,000 
21, 910 

General  eummary. 

Tenaile  strength  per  square  inch  of  original  section pounds..    87,640 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  incri  afterruptnre inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001667 

Keduction  in  diameter  at  point  of  rupture do...        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1" ..6  from  nock 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'MS,  ".38*,  ".19 


H.  Doc.  164- 
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10  inch  steel  b.  l.  rifles. 

Tube. 

No.  6583. 


Marks,  i«¥.5 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Oaaged  length,  3", 


Applied  loadB. 

ElonffaUon 
per  inch. 

Inch. 
0. 

.000133 
.0003.^13 
.000700 
.001067 
.001233 
.001433 
.001467 
.001500 
.001533 
.001600 
.001033 
.001733 
.001967 
.002600 
.001000 
.005333 

Saocessive 
elongation 
perlnoh. 

Pomnanent 
aet. 

Inch. 

0. 
0. 

Sucoeaaive 

BOt. 

Bemarka. 

Total. 

Pounds. 
260 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,600 
21,880 

iPer  flouare 
incn. 

Pounds. 

1,000 

5,000 

10,000 

20,000 

:m,ooo 

35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
87,620 

Inch. 
0. 

.000133 
.000200 
.000367 
.000367 
.000166 
.000200 
.000034 
.000033 
.000033 
.000067 
.000033 
.000100 
.000234 
.000833 
.001200 
.001333 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tenaile  atreni^. 

0. 
0. 

General  summary. 

Tensile  atreni^h  per  aqoaro  incli  of  orieinal  aeoUon poimda. .    87, 520 

Elaatio  limit  per  aanare  inch  of  original  section do...    46,000 

Elongation  per  inch  after  ruptore inch..      .2233 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Keduction  in  diamet«r  at  i>oint  of  rupture do. . .        .  164 

Beductiun  in  area  after  mptnre,  per  centof  original  section 49.7 

Position  of  rupture 1".  5  from  neck 

Character  of  linikcn  siirfaeo ailky 

Elongation  of  inch  aections ".  19, ".  36*, ".  12 
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No.  5588. 


Marks,  5J»,^ 

Diameter,  ".564. 

Sectional  area,  .25  square  iuch. 

Gauged  length,  3''. 


Appli 

Total. 

Pound*. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 
12,250 
12.500 
17.750 
21,420 

f>dIoadii. 

Per  square 
\neh. 

Eloneation 
perincli. 

Siiocewiive 
doDiratiou 
perinoh. 

InOi. 
0. 

.000133 
.000200 
.000367 
.000333 
.000287 
.000133 
.000067 
.000038 
.000034 
.000033 
.000033 
.000067 
.000100 
.001033 
.002367 
.000967 
.001000 
.000866 
.138667 

Permanent 

net. 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
iO.OOO 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 

47, 000 1 

48,000 
40,000 
50,000 
61,000 
85,680 

Inch. 
0. 
.000133 
.000333 
.000700 
.001033 
.001300 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.001800 
.002833 
.005200 
.006167 
.007167 

!l467 

Inch. 
0. 
0. 

JneA. 
0. 

Initial  load. 

EU8tio  limit 
Tensile  strength. 

0. 
.000033 

".006633" 

.'.'.'..'.'.'.".". 

General  $ummary. 

Teasile  strength  per  square  inoh  of  original  section poands..    85,680 

Elasticliniit  per  saoare  iuch  of  original  section do...    46,000 

Elongation  per  inch  after  riiptare inch..      .2233 

Elongation  ijorinoh  under  strain  at  elastic  limit do...  .001700 

Redaction  in  diameter  at  jioint  of  rupture do...        .164 

Reduction  in  area  alter  rupture,  per  centof  original  section 49.7 

Position  of  rupture at  middle  of  stem 

Cfaamcter  of  broken  surface silky 

Elongation  of  inoh  sections ",I4,  "^9*,  ".14 
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lO-INGH   STEEL   B.  L.  RIFLE& 


Tube. 
No,  5589. 


Marks,  ^.& 

Diameter^  ".564. 

Sectional  area,  .25  square  inch. 

Oanged  length,  3". 


AppUed  loMls. 

per  Inch. 

SnooesAire 
elongation 
perlnoh. 

Permanent 
set. 

SnocesiiiTe 
set. 

Total. 

Per  square 

Remarks. 

Pounds. 
250 
1.250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11.750 
22.430 

P*mnd8. 
1,000 
5,000 
10.000 
20.000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
89,720 

Ineh. 
0. 

.000133 
.000333 
.000733 
.001100 
.001300 
.001567 
.001633 
.001667 
.001767 
.001900 
.002333 
.003000 
.003833 
.1533 

Ineh. 
0. 

.000133 
.000200 
.000400 
.000367 
.000200 
.000267 
.000066 
.000034 
.000100 
.000133 
.000433 
.000667 
.000833 
.149467 

Ineh. 
0. 
0. 

Ineh. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000033 
.000100 

.000033 
.000067 

General  $umfnary. 


Tensile  strength  per  sqnare  inch  of  original  section poonds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  incn  after  rupture inch.. 

Elongation  i>er  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.0 

Position  of  rupture l".5fh>mneclt 

Character  of  broken  surface silky,  30  per  cent  interspersed  with  fine  granulation 

Elongation  of  inch  sections "14,  ."32*,  ."15 


80.720 

42,000 

.2033 

001067 

184 
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No.  5592. 


Marks,  ??,«i 

Diameter,  ''.564. 

SectioDal  area,  .25  square  inch. 

Ganged  leugth,  3''. 


AppU4»d  loads. 

Elongation 
per  inch. 

Inch. 
0. 

.000133 
.000383 
.000700 
.001067 
.001267 
.001467 
.001500 
.001533 
.001633 
.001033 
.002333 
.003500 
.004000 

Snoceaaive 
elongation 
per  inch. 

Permanent 

set. 

SncceaHive 

permanent 

set. 

Remarks. 

Total. 

PerMnare 
inck. 

P<mnda. 

250 

1.250 

2,600 

5,000 

7,600 

a  750 

10.000 

10,250 

10.500 

10,750 

11,000 

11.250 

11,500 

11,750 

21,420 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
85.680 

Ineh. 
0. 
.000133 
.000200 
.000367 
.000367 
.000200 
000200 
.000033 
.000033 
.000100 
.000300 
.000400 
.001167 
.000600 

Jneh. 
0 
0 

JimjA. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
.000033 

.000083 

* 

General  summarg. 

Tensile  strength  per  square  inch  of  original  section ponnds..    85,680 

Elastic  linodt  per  square  inch  of  originiu  section do...    42,000 

Elongation  per  inch  after  mptare inch..      .1700 

Elongation  porinch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do...        .164 

Seduction  in  area  after  rupture,  per  cent  of  original  section 40. 7 

Poidtion  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  00, ".  83*, ".  09 
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lO-mCH   STEEL   B.  L.  RIFLEB. 


Tube. 
No.  5561. 


Marks,  2^?,S 

Diameter,  ".566; 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

Sacoouive 
elongation 
per  inch. 

Permaneat 
set. 

Inch. 
0. 
0. 

Saooeasive 

permanent 

set. 

Bemarka. 

Total. 

Per  aqnare 

Pounds. 

250 

1.250 

2.500 

5,000 

7.500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12.760 

21. 610 

Pounda. 
1,000 
5,000 
10,000 
20.000 
30.000 
35  000 

Inch, 
0. 

.000183 
.000300 
.000667 
.001033 
Mii^no 

Inch. 
0. 
.000133 
.000167 
.000367 
.000366 
.000167 
.000167 
.000033 
.000033 
.000067 
.000033 
.000034 
.000066 
.004367 
.001000 
.000500 
.001167 
.000633 
.1474 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tenaile  strength. 

0. 
0. 

40.000    1      .001367 
41.000    ;      .001400 
42,000          .001433 
43  000    1      .001500 

44,000 
45.000 
46,000 
47.000 
48,000 
40,000 
50.000 
51,000 
86.440 

.001533 
.001567 
.001633 
.006000 
.007000 
.007500 
.008667 
.000800 
.1567 

General  $ummary. 

Tensile  strengtli  per  square  inch  of  original  section pounds.      861, 440 

Elasticlimit  per  soimre  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture Inoh..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Keduction  in  dLinieter  at  point  of  rupture do...       .155 

Ke<lurtionin  area  after  rupture,  percent  of  original  section 47.2 

Position  of  rupture 1".6  from  neck 

Character  of  oroknn  fiurfaoe silky 

Elongation  of  inch  seotion ".18  ".40*.  ".14 
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Jacket. 


Ko.  5560. 


Marks,  i^^,^ 

Diameter,  ".564. 

Sectioual  area,  .25  square  ineh. 

Gauged  leugth,  3". 


r 


Applied  loadB. 

Total. 

Per  nqniire 

Eloneatiou 
per  inch. 

SacoeMiye 
elongation 
per  Inch. 

Found9, 

Pounds. 

Inch. 

Inch. 

250 

1,000 

0. 

0. 

1,254) 

5,000 

.000133 

.000133 

2,500 

10,000 

.000333 

.000200 

5,U00 

20,000 

.000700 

.000367 

7,500 

30.000 

.001033 

.000333 

8,750 

35,000 

.001233 

.000200 

lO.OOO 

40,000 

.001438 

.000200 

10,500 

42,000 

.001533 

.000100 

10,750 

43,000 

.001507 

.000034 

ll.OOO 

44,000 

.001600 

.000033 

1L250 

45,000 

.001083 

.000033 

11,500 

40,000 

.001067 

.000034 

11,750 

47,000 

.001700 

.000033 

12,000 

48,000 

.001733 

.000033 

12,250 

40,000 

.  001767 

.OC0034 

12,500 

50,000 

.001833 

.000066 

12,750 

51,000 

.001867 

.000034 

13,000 

52,000 

.002033 

.000166 

13,250 

53,000 

.002400 

.000367 

13,500 

54,000 

.004300 

.001900 

13,750 

55,000 

.005000 

.000700 

14,000 

58,000 

.006200 

.001200 

23,810 

05,240 

.1300 

.1238 

set. 

Succeasive 

permanent 

set. 

Remarks. 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000033 

.000033 

.000067 

.000034 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    95,240 

Elastic  limit  per  soaare inch  of  origimS  section do...    51,000 

Elongation  per  inch  afterruptnre inch..      .1933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Beductionin  diameter  at  point  of  rupture do...       .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Poaition  of  rupture 1".  22  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  aeotioiis ".  11, ".  ^5^  ".  22 
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10-INCH   STEEL   B.  L.  RIFLES. 


Jacket. 
No.  5549 


Marks,  Jflfi. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUedloada. 

Elongation 
per  inch. 

Sncoessive 

Permanent 
set. 

SacoessiTe 

permanent 

sot. 

Remarka. 

Total. 

Per  square 
incli. 

Pounds. 
1,000 
6.000 
10,000 
20,000 
30,000 
85.000 
40,000 
42.000 
13  nno 

elongation 
per  inch. 

Pounds. 
230 
1,250 
2,500 
5.000 
7.600 
8,750 
10,000 
10,500 
10  750 

Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001167 
.001367 
.001433 
.001467 
.001500 
.001533 
.001567 
.001000 
.001033 
.001667 
.001733 
.001833 
.005333 
.005667 
.000667 
.007667 
.1267 

0. 

.000138 
.000167 
.000367 
.000333 
.000167 
.000200 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000060 
.000100 
.003500 
.000334 
.001000 
.001000 
.119033 

Inch. 

0. 

Jnek. 
0. 

Initial  load.     , 

Elaetio  limit. 
Tensile  stren^h. 

11.000           ^  oon 

11,250 
11.500 
11,750 
12,000 
12.250 
12,  5U0 
12,750 
13,000 
13,250 
13.500 
13, 750 
22,770 

45,000 
46,000 
47.000 
48,000 
40.000 
50,000 
61,000 
52,000 
63,000 
54,000 
65,000 
01,080 

»*• 

General  eummary. 

Tensile  strength  per  square  inch  of  orifiinal  section pounds..    91,080 

Elastic  limit  per  squart' inch  of  originaU  section do...    50,000 

Elongation  per  inch  aittT  rupture inch . .      .  2000 

Elongation  per  inch  nndor  strain  at  elastic  limit do...  .001733 

Keduction  in  diameter  at  point  of  rnptoro do...       .  154 

Keduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections , 'Ml,  ".37*,".13 


10-INCH   STEEL   B.  L.  RIFLES, 

Jacket. 


57 


No.  5563. 


Marks,  J?,^. 

Diameter,  '^564. 

Sectional  area,  .25  sqnare  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Eloiiflratioii 

SoooessiTe 
eloDfratioD 
per  inch. 

Permanent 
set. 

Socoesaive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inch. 

Poftndt. 
250 
1,250 
2,600 
5,000 
7.500 
8,750 
10,000 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
22,430 

1 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49.000 
50.000 
51,000 
62,000 
89,720 

Inch. 
0. 
.000133 

Inch, 
0. 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

.000333           .000200 
.000667           .000334 

.001033 
.001200 
.001367 
.001467 
.001500 
.001538 
.001567 
.001600 
.001633 
.001833 
.003000 
.006607 
.007333 
.008107 

.000366 
.000167 
.000167 
.000100 
.0000S3 
.000033 
.000034 
.000033 
.000033 
.000200 
.001167 

.oo:mw7 

.000666 
.000834 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..    89,720 

Blaatic  limit  per  square  inch  of  original  section do...    47,000 

Blongation  per  inch  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Eeductionin  diameter  at  point  of  ruptnro do...        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture ".  60  from  neck 

Characterof  broken  surface silkr 

BongaUon  of  Inch  seotiona ".  U, 'M4, ".  85* 
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10-INCH   STEEL   B.  L.  BIFLE8. 


Jacket. 
No.  5564. 


Marks,  3^fi,. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,500 

■  5,000 

7,500 

8,750 

10.000 

10.500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

22,810 


Persqniuw 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35.000 
40.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
40,000 
50.U00 
51.000 
52,000 
91.240 


Elongation 
per  Inch. 


Inch. 
0. 
.000133 
.000333 
.000667 
.001033 
.001200 
.001387 
.001487 
.001500 
.001507 
.001600 
.001633 
.001667 
.001800 
.001&67 
.002467 
.003333 
.005167 


SnccessiTo 
elongation 
per  inch. 


Jnek. 
0. 
.000133 
.000200 
.000334 
.000366 
.000167 
.000167 
.000100 
.000033 
.000067 
.000033 
.000033 
.000034 
.000133 
.000167 
.000500 
.000866 
.001834 


Permanent 
set. 


Jneh. 


Snoceuive 

permanent 

set. 


Inch. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  Htrength. 


General  eummary. 

Tensile  stranKth  per  Hqnaro  inch  of  original  section ponnds..    01,240 

Elastic  limit  per  squaro  inch  of  original  section do...    47,000 

Elougation  per  inch  after  raptnre inch . .      .  2067 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  mpture do . . .       .124 

Reduction  in  area  after  rupture,  per  cen I  of  original  section 89.2 

Position  of  mptnre ".75f^mneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".34*.  ".16, 'M2 


lO-mOH   8TBEL  B.  L.  RIFLES. 

Jacket. 
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No.  5586. 


Marks,  S^.\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

elongation 
perineh. 

Pennanent 
■et. 

Suoceaaive 

permanent 

aet. 

Remarks. 

Total. 

Per  aquare 
lac^. 

perioeh. 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

8.750  • 

10.000 

10,500 

10.750 

11,000 

11.250 

11.500 

11,750 

12,000 

PwtnidM. 
1.000 
5.000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
40,000 
50,000 
51.000 
85,280 

0. 

.000133 
.000333 
.000700 
.001067 
.001233 
.001433 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.007333 
.007833 
.00883:j 
.000700 
.1700 

0. 

.000133 
.000200 
.000367 
.000367 
.000166 
.000200 
.000067 
000033 
!000067 
.000033 
.000034 
.000033 
.005633 
.000500 
.001000 
.000867 

0. 
0. 

0. 

Initial  ioad. 

Elastic  limit. 
Tensile  strength. 

0. 

.000033 

.000033 

12,250 
12,500 
12,750 
21,320 

.1603 

General  summary. 


Tenaile  strength  per  square  inch  of  original  section pounds . 

Elastic  limit  per  so  aare  loch  of  original  section do. . 

Elongat ion  per  incn  after  rupture Inch . 

Elongation  perineh  under  strain  at  elastic  limit do.. 

Kedoction  in  diameter  at  point  of  rupture do . . 

Eeduetion  in  area  after  rupture,  per  cent  of  original  section 

PoHition  of  mptare 1"  from  neck 

Character  of  broken  surface granular,  radiating  iVom  an  oblique  flaky  spot  at  circumference 

Elongation  of  inch  sections ".15,  ".16,  ".22^ 


85,280 

47,000 

.1767 

.001700 

.074 

24.6 
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10-INCH   STEEL  B.  L.  RIFLES. 


Jacket. 
No.  5587. 


Marks,  ^^\ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

per  inch. 

SuoceaaiTO 
elongation 
per  inch. 

Permanent 
set. 

SnocessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 

iDCh. 

Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11.250 
11.500 
11,750 

12,000 

12,250 
12,500 
12.750 
13,000 
21,740 

PoundM. 
l.UOO 
5,000 
10,000 
20,000 
30,000 
36.000 
40.000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 

48,000 

48,000 
50.iK)0 
51,000 
52,000 
86,960 

Jneh. 
0. 

.000100 
.000300 
.000667 
.001000 
.001200 
.001367 
.001433 
.001500 
.001533 
.001567 
.001633 
.001667 
/  .001800 
\. 005000 
.005367 
.006533 
.007167 
.008500 
.1400 

Inch. 
0. 

.000100 
.000200 
.000367 
.000338 
!000200 
.000167 
000066 
1000067 
.000038 
.000034 
.000066 
.000034 
.000138 
.003200 
.000367 
.001166 
.000634 
.001333 
.1315 

Inch. 
0. 
0. 

Iwsk. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oeueral  aummarjf. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    86.960 

Elastic  limit  jier  square  inch  of  original  section do. . .    47, 000 

Elongation  per  inch  al'terrupture inch..      .2U00 

Elongation  )>er  inch  under  strain  at  elastic  limit do. . .  .  001667 

Beduction  in  diameter  at  point  of  rupture do...        .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture at  middle  of  stem 

Character  of  brolcen  surface silky 

Elongation  of  inch  sections ^...^ , ».^,.. ^ .^.^  ''.  14, ".  39*,  ".16 


10-INCH   STEEL  B.  L.  RIFLES. 

Jaokbt. 
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No.  5617. 


Marks,  J?,^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  l«MdB. 

Elonntion 
per  Inch. 

SuooeHive 
elonntion 
perlnoh. 

Permanent 
Bet. 

SncoesBiTe 
set 

Semwkfl. 

ToUl 

PersqoAre 
inch. 

PoundM. 

250 

1.250 

2,500 

5.000 

7.500 

8,750 

10,000 

10.500 

10.750 

11,000 

11,250 

11.500 
11,750 
12,000 
12,250 
21,320 

Poundi. 
1,000 
5.000 
10,000 
20,000 
30,000 
85.000 
40,000 
42,000 
43,000 
44,000 

45,000 

46,000 
47.000 
48,000 
49.000 
85,280 

Ineh. 
0. 

.000133 
.000300 
.000700 
.001067 
.001233 
.001467 
.001533 
.001600 
.001667 
/  .001767 
\  .006467 
.007000 
.007667 
.008600 
.000600 

Inch, 
0. 

.000133 
.000167 
.000400 
.000367 
.000166 
.000334 
.000066 
.000067 
.000067 
.000100 
.004700 
000533 
.000667 
.000033 
.001000 

Ineh. 

0. 
0. 

Inch. 
0. 

Initial  load. 

ElaBtic  limit. 
Tensile  strength. 

0. 

.000033 

.000083 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,280 

dastic  limit  per  sonare  inch  of  original  section do...    44,000 

Elongation  per  incQ  after  rapture inch..      .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001067 

Seduction  in  diameter  at  point  of  rupture do...     ".144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Poeitf on  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sectiona , M7, ".  41*. ".  16 
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lO-IKCH   BTEEL   B.  L.  BIFLE8. 


Jacket. 
No.  6636. 


Marks,  f??.5i 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  Inch. 

Sucoe-slTe 
eloneation 
l)er  inch. 

Perioanent 

set. 

SnoooflsiTe 
permanent 

Remarks. 

Total. 

Per  square 
inob. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10.000 
10,500 
10,750 
11,000 
11,250 
11.600 
11.750 
12.000 
12  250 
12,500 
12.750 
13,000 
13,250 
22,190 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
3.^000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51.000 
52.000 
63,000 
88,760 

Inch. 
0. 

.000133 
.000333 
.000700 
.001033 
.001200 
.001400 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.003100 
.006667 
.007267 
.008000 
.009067 

Inch. 
0. 

.000133 
.000200 
.000367 
.000333 
.000167 
.000200 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.001433 
.003567 
.000600 
.000733 
.001067 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
EUmUo  limit 

0. 

.000033 

.000033 

General  sammarf^. 

Tensile  strongth  per  square  inch  of  original  section •••••.•••... pounds..    88,760 

Bladtic  limit  per  HO  iiare  iuch  of  originalsoction do...    48,000 

Elongation  iwr  inch  after  riiptiiro inch..      .2230 

Elongation  |i«r  inch  under  Htraiu  at  elastic  limit do. ..  .001667 

lieduction  in  dtaniet«r  at  point  of  rupture do...       .085 

Keiluction  inareaafter  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotlena "dif",l9,"J3J* 


10-inch  steel  b.  l.  rifles. 
Jaoicet. 
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No.  5662. 


Marks,  «??,«l 

Diameter,  '^565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loada. 

EloneRtion 
per Inch. 

Socoeuiye 
eloniration 
perlnoh. 

PemMMieiit 

B«t. 

Saccesfiive 

Kemarks. 

ToUl. 

Per  twinuro 
inch. 

Pounds, 
250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 

P<n»nda. 

1.000 
5.000 
10,000 
20,000 
30,000 
35,000 
40.000 
42.000 
43,000 
44,000 
45.000 
AA  nnA 

Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001167 
.001367 
.001467 
.001600 
.001533 
.001567 
.001633 
.001667 
.001733 
.003167 
.004833 
.006667 
.007333 
.008333 
.1333 

Inch. 

0. 
.000133 
.000167 
.000333 
.000367 
.000167 
.000200 
.000100 
.000033 
.000033 
.000034 
.000066 
.000034 
.000066 
.001434 
.001666 
.001834 
.000666 
.001000 
.124967 

hUih. 

0. 
0. 

Inch. 
0. 

Inltialload. 

ElMtlo  limit. 
Tensile  strength. 



0. 

0. 

11. 750            ^'f  ^^ 

12.000 
12,250 
12,500 
12,750 
13,000 
i:j.250 
22, 710 

48,000 
40,000 
50,000 
51,000 
52,000 
53.000 
00,840 

General  summary, 

Tensfle utrength per sqnora inch  of  original  eection pounds..    90,840 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  r u p ture inc h . .      .  2200 

Elongation  per  inch  ander  strain  at  elastic  limit : do. . .  .  001733 

Redoction  in  diameter  at  poiiitof  rapture do...        .165 

Redaction  in  ar<>a  after  rupture,  per  cent  of  original  section -. 49.7 

Position  of  ruptnre 1".27  from  neck 

CharacU'rof  broken  sarface  silky 

Elongation  of  inch  sections ''.31*,  ".24,  ".U 
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10-INCH   STEEL   B.  L.  RIFLES. 


TAB  ULATION  OF  TENSION  SPECIMENS  FROM  10-INCH  STEEL  B.  L.  RIFLES. 
{STEMS  S"  LONG,  "M4  DIAMETER,) 


No.  of] 
test. 


5536 
5535 
5555 
5554 
5582 
5583 
5588 
5589 


5502 
5861 
5550 
5549 
5563 
5564 
5580 


6587 
6617 
5635 
5662 


Position  in 
gun. 


Tnbe  . . 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 


do. 

do. 

Jacket . 

do. 

.....do. 

do. 

do. 


do. 
do. 
do. 
do. 


Location 

of  8p«ci- 

meua. 


Middle. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 


...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 


.do., 
.do., 
.do., 
.do.. 


EUstic 
limit 
per 

aqnare 
inch. 


Pound$. 

48,000 
49,000 
46,000 
48,000 
47,000 
45,000 
46,000 
42,000 


42.000 
46,000 
61.000 
50,000 
47,000 
47,000 
47,000 


47,000 
44,000 
48,000 
48,000 


Tensile 
atrengtb 

per 
square 
inch. 


Poundt. 
89,280 
90,440 
86,440 
88,760 
87,640 
87,520 
86,680 
89,720 


85,680 
86,440 
95,240 
91,080 
89,720 
91, 240 


86,060 
85,280 
88,760 
90,840 


Elon 
tfon. 


Pr.et. 
23.0 
20.0 
22.3 
22.0 
24.0 
22.3 
22.3 
20.3 


17.0 
24.0 
19.3 
20.0 
20.0 
20.7 
17.7 


23.0 
28.0 
22.3 
22.0 


Con- 
trac* 
tion 
of 
area. 


Pr.  et. 
47.2 
44.6 
49.7 
49.7 
49.7 
49.7 
49.7 
41.9 


49.7 
47.2 
44.6 
47.2 
44.6 
39.2 
24.6 


47.2 
44.6 
30.7 
49.7 


Appearance  of  frac- 
ture. 


....do 

do 

....do , 

....do 

....do 

Silky,  30  per  cent  in- 

terapertied  witli  fine 

granulation. 

^S:::::::::::::::: 

....do 

....do 

....do 

do 

Granular,  radiating 
from  an  oblique 
flaky  apot  at  the 
circumference. 

^II^J. :::::::::::::::: 

....do 

....do 


Remarks. 


Breech  end. 
Muzzle  end. 
Breech  end. 
MuseIo  end. 

Do. 
Breech  end. 
Muzzle  end. 
Breech  end. 


Do. 

Do. 

Do. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 

Do. 


Breech  end. 
Do. 
Do. 
Do. 


12-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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12 -inch  steel  b.  l.  rifles. 
Tube  No.  13. 


67 


:No.  5566. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3*'.. 


Elanntioii 
permch. 

SacoeMive 

ToUl. 

Per  Boiuure 
incb. 

elonsation 
perlnch. 

Poundg. 

Poundt. 

Inch. 

Inch, 

2S0 

1,000 

0. 

0. 

1,260 

5,000 

.000100 

.000108 

2,500 

10,000 

.000300 

.000200 

5,000 

20,000 

.000633 

.000333 

7.500 

30.000 

.000967 

.000334 

8,750 

35.000 

.001133 

.000166 

10,000 

40,000 

.001300 

.000167 

10,250 

41.000 

.001333 

.000033 

10,500 

42,000 

.001367 

.000034 

10,750 

43,000 

.001400 

.000033 

11,000 

44,000 

.001433 

.000033 

11,250 

45,000 

.001467 

.000034 

11.500 

46,000 

.001500 

.000033 

11.750 

^7,000 

.001583 

.000033 

12,000 

48,000 

.001600 

.000067 

12,350 

49,000 

.001800 

.000200 

12,500 

50.000 

.002533 

.000733 

12,750 

51.000 

.008467 

.000934 

13.000 

52.000 

.004800 

.001333 

13,250 

53.000 

.005800 

.001000 

22,270 

89.080 

.1467 

.1400 

Inch. 


Inch. 


KemarkB. 


Initial  load. 


Elastic  limit. 


Tensile  Btren*;!]!. 


General  iummary. 

Tensile  BtTBBgth  per  aqaare  inch  of  oriffinal  section pounds. 

EljMticlimit  per  sonare Inch  of  original  section do.. 

Elongation  per  incn  after  mptnre inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

BiKinction  in  diameter  at  point  of  rupture do.. 

Redaction  in  area  after  rupture,  percent  of  original  section :)0.0 

Position  of  rupture .' r'.6fvoin  neck 

Character  of  broken  surface granular,  radiating  firom  a  dull  silky  spot  at  tlie  circumference 

Elongation  of  inch  seotioiie ".12,  ".28*,  ".16 


80,080 

48,000 

.1900 

OUIGUO 

.094 
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12-IMCH   STEEL   B.  L.  KIFLES. 


Tube  No.  13. 


Marks,  il^.^S"^ 

Diameter,  '^564. 

Sectional  area,  .li5  square  iuch 

Gauged  leugth,  3". 


No.  6565. 


Appl« 
ToUl. 

Ml loada. 

Per  square 
inoh. 

Elonsation 
permoh. 

Sur«ee«ive 
elongation 
perlnch. 

Permanent 
set. 

Sncxsessive 

permanent 

set. 

Remarks. 

Pound*. 
250 
1,250 
2.500 
6,000 
7,500 
8,750 
10.000 
10,250 
10.600 
10,750 
11.250 
11,750 
12,500 
19.610 

Pound*. 
l.OUO 
5,000 

IneK 
0. 
.000138 

Inch. 
0. 
.000133 

IneK 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  ntr^gth. 

10,000 
20  000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
45.000 
47.000 
50,000 
78,440 

.000333 

.000700 

.001033 

.001200 

.001367 

.001433 

.001467 

.010000 

.0133 

.0167 

.0200 

.1700 

.000200 
.000367 
.000333 
.000167 

0. 

.000167         0. 

.000066 
.000034 
.008534 

::::::::::::'::::::::::: 

.0033 
.0034 
.0033 
.1500 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .    78, 440 

Elastic  limit  per  square  inoh  of  original  section do...    42,000 

Elongation  per  incn  after  rupture inch . .      .  IKO 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001467 

Seduction  in  diameter  at  point  of  rupture do. . .        .  094 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.6 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular,  belt  of  flaky  metal  extending  across  fractured  surface ; 

opened  crackn  in  surface  of  stem  near  the  place  of  firactnr^. 
Elongation  of  inch  sections 'U3,  ".16,  ".36* 


12-INCH   STEEL   B.  L.  RIFLB8. 

Tube. 
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Marks,  S^^ 

Diameter,  ".559. 

Sectional  area,  .245  square  inch. 

Ganged  length,  3". 


No.  5590. 


Applied  loads. 

Elonntion 
per  Inch. 

Saooewive 
per  inoh. 

PermaDeut 
sot. 

SoooeMive 

Itenuanent 

set. 

Bemarks. 

1 

Potutd*. 
245 
1,226 
2,450 
4.900 
7,850 
8,575 

0,800 
10,045 
10,290 
10.536 
10,780 
19,780 

Poundt. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 

40,000 
41,000 
42,000 
43,000 
44.000 
80,730 

Inch. 
0. 
.000133 
.000333 
.000700 
.001067 
.001233 

.001033 
,002500 
.004333 
.005600 
.006333 
.1467 

Inch. 
0. 

.000133 
.000200 
.000367 
.000367 
.000166 

.000400 
.000667 
.001833 
.001167 
.000833 
.140367 

Inch. 
0. 

Jneh. 
0. 

Initial  load. 

Elastic  limit  below  40,- 
000  pounds  per  square 
inch. 

0. 
.000267 

.000267 

Tensile  strenifth. 

General  summary. 

Tensile  fltrangth  per  sqnan  inch  of  original  aeotion ponnda..  80,730 

Elaaticlimitper  aauare  inch  of  original  aection pounds.,    below  40, 000 

Elongation  per  inch  after  ruptare inch..    .2267 

Reduction  in  diameter  at  point  of  rupture do. . .      .149 

Reduction  in  arf>a  after  rupture,  per  6ent  of  original  aeclion 46. 1 

PoaitloD  of  rupture 1".6  from  neck 

Character  of  broken  aurfaoe .' silky 

Elougationofinohaeotiona ".18,  ".37*,  ".13 
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12-mCH  STEEL  B.  L.  RIFLES. 


Marks,  ^,^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3"* 


Tube. 
:So.  5691. 


Applied  loadB. 


Total. 


Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

22.360 


Per  sq  aare 
inob. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
89,440 


Elonption  S«^«»'- 
prlnoh.  \"^r'^^l 


Ineh. 
0. 

.000133 
.U00333 
.000700 
.001100 
.001207 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.007500 
.008067 
.009000 
.010067 
.1533 


Inch. 
0. 

.000133 
.000200 
.000367 
.000400 
.000167 
.000200 
.00003:{ 
.000067 
.000033 
.000033 
.000034 
.005833 
.000567 
.00093:} 
.001067 
.143233 


Permanent 


SuooeftHive 

permanont 

set. 


Ineh.      I      Ineh. 
0.               '    0. 
0.  I 


. 00  )U33    ;      . 000033 
.  UU0<):i3    ,    0. 


Remarks. 


Initial  load. 


Elastic  limit. 


TenMile  atren^h. 


General  summary. 

Tensile  alrengtli  per  square  inch  of  original  section pounds..    89,440 

Elastic  limit  per  sauam  incli  of  original  section do. . .    45, 000 

Elongation  per  Incn  alter  rupture inch. .      .  2567 

Elongation  per  iucli  und«'r  strain  gt  elastic  limit do. . .  .  001667 

Rednctioo  iu  diameter  at  point  of  rupture  ..' do...        .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 62. 2 

Position  of  rupture ".85  from  neck 

Character  of  broken  surfSiu^ silky 

Elongation  of  inchsecUons ".39*,  ".28,  ".  15 


12-INCH   STEEL   B.  L.  RIFLES. 

Tube  Fo.  19. 
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No.  6712. 


Marks,  }?|;"o^ 

Diameter,  ".564. 

Sectional  area,  .25  square  iiich. 

Gauged  length,  3". 


Applied  loada. 

EloDsatioD 
per  inch. 

Suooessive 

Permanent 
set. 

Siiocessive 

Bemarkfi. 

ToUl. 

Persanare 

elongation 
per  inch. 

set. 

PoumU. 
250 
1,250 
2.500 
6,000 
7.500 
8,750 
10.000 
10,250 
10,500 
10^760 
11,000 
11,250 
n,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13.500 
22,710 

Pounds. 

1,000 
5.000 
lO.OUO 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51.000 
52.000 
53,000 
54.000 
90,840 

Inch. 
0. 
.000138 
.000833 
.000700 
.001033 
.001233 
.001400 
.001433 
.001467 
.001500 
.001633 
.001600 
.001633 
.001667 
.001700 
.001733 
.001967 
.002067 
.003338 
.005333 
'.006833 

Inch. 
0. 
000133 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaetic  limit. 

! 000200 

............ 

.000367 
.0011333 
.000200 
.000167 
.000a33 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000234 
.000100 
.001266 
.002000 
.001500 

0. 
0. 

Tensile  strength. 

General  eummary. 

Tanaile  itrength  per  square  inch  of  orifiinal  section pounds..     90,840 

ELaatic  limit  per  sqaare  lncl\  of  original  section do...      49,000 

Elongation  per  inch  after  rupture inch . .        .2133 

Elongation  per  inch  nnder  s train  at  elastic  limit do . . .    .  0017 3 3 

Kednction  in  diameter  at  pointof  rapture do...         .154 

Bednetion  in  area  after  rupture,  per  oentof  originaLsection 47.2 

Position  of  rupture 1".  2  from  neck 

Character  of  broken  surface ftUky,  oblique 

BloDgatioii  of  inch  Motions ".28*,  ".25,  ".11 
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12-INCH    STEEL    B.  L.  RIFLES. 


Jacket  No.  13. 


No.  6567. 


Marks,  ^^^-o*^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  mcli. 

Succeaaive 

Total. 

Per  square 
inch. 

elonj^ation 
per  inch. 

Pounds. 

Poundt. 

Inch. 

Inch. 

250 

1,000 

0. 

0. 

1,250 

5,000 

.000133 

.000133 

2,500 

10,000 

.000333 

.000200 

5.000 

20,000 

.000733 

.000400 

7,500 

30.000 

.001067 

.000334 

8,750 

35,000 

.001267 

.000200 

10.000 

40,000 

.001433 

.000166 

10,500 

42,000 

.001500 

.000067 

11,000 

44,000 

.001507 

.000067 

11,500 

46,000 

.001633 

.000066 

11,750 

47,000 

.001667 

.000034 

12,000 

4«,000 

.001667 

0. 

12,250 

49.000 

.001733 

.000066 

12,500 

50,000 

.001767 

.000034 

12,750 

51,000 

.001800 

.000033 

13,000 

53,000 

.001833 

.000033 

13.250 

53,000 

.001867 

.000034 

13,500 

54,000 

.001933 

.000066 

13, 760 

55,000 

.001967 

.000034 

14,000 

56,000 

.002000 

.000033 

14,250 

57.000 

.002067 

.000067 

14, 500 

58,000 

.002133 

.000066 

14,750 

59,000 

.002500 

.000367 

15,000 

60,000 

.004333 

.001833 

15, 250 

61,000 

.005333 

.001000 

15,500 

62,000 

.006000 

.000667 

15, 760 

63.000 

.007383 

.001333 

24,960 

99,840 

.1200 

.  112667 

Permanent 


Inch. 
0. 
0. 


Snoceasive 

permanent 

set. 


Kemarka. 


Inch. 


. 0000  i3  . 000033 


.  U000t(3     I     0. 


luitlal  loail 


Slant ic  limit 


Tenaile  strength. 


(ieneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    99.840 

EluHtic  limit  per  square  inch  of  original  section do . . .    58, 000 

Elongation  per  inch  after  rupture inch . .      .  19C7 

Elongation  i)er  inch  under  strain  at  elastic  limit do...  .002133 

Keduction  in  diametf^r  at  point  qf  rupture do. . .        .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture 1".49  fttim  neck 

Character  of  broken  surface stlky 

ElongaUon  of  Inch  sections 'MS,  ".36*,  ".lu 


12-INCH   STEEL   B.  L.  RIFLES. 
Jagkbt  Fo.  13. 
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No.  5568. 


Marks,  2?»o^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3''. 


Applied  loada. 

Elonjn^tion 
per  inch. 

Saccemtive 

Permanent 
set 

SacceaaiTe 

ToUl. 

PersqiiAre 
inch. 

elongation 
perlnch. 

permanent 
Bet. 

Remarks. 

Pounds. 

250 

1.250 

2.500 

5.000 

7,500 

8,750 

10,000 

10,500 

10,750 

11.000 

11.250 

11.500 

11,750 

12,000 

12.250 

12,500 

12.750 

13.000 

i:i.250 

1.1.500 

13,750 

2:.  910 

Pounds. 
1,000 
5.000 
10,000 
20.000 
30,000 
35,000 
40  000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52.000 
53.000 
54.000 
55,000 
87,640 

Inch. 
0. 

.000167 
.000333 
.000700 
.001000 
.001200 
.001367 
.001433 
.001467 
.001500 
.00I5:i3 
.001667 
.001600 
.001667 
.001667 
.001700 
.001733 
.001767 
.001833 
.002167 
.010000 
.1500 

Inch.      1       Inch. 
0.                     0. 
.000167         0. 

Inch. 
0. 



Initial  load. 
Elastic  limit. 

.000166 
.000367 
.000300 
.000200 
.000167 

0. 

.000066 
.000a'i4 
.000033 

.oooo:i3 

.000034 
•  .000033 
.000067 
0. 
.000033 
.000033 
.000034 
.000066 
.000334 
.007833 
.1400 

0. 



Tenaile  •trongth. 

General  aummarjf. 

Tenaile strangth  per  Minare inch  of  original  section pounds..    87,640 

Elastic  limit  per  square  inch  of  original  section do...    53,000 

Elongation  per  inch  after  rupture inch..      .2167 

Elongation  per  inch  under  strain  at  elaatio  limit do...  .001833 

Knlaction  in  diameter  at  point  of  rupture do...        .154 

Reduction  in  area  after  rupture,  percent  of  original  section 47.2 

Position  of  rupture 1".43  from  neclt 

Character  of  broken  surfsoe silky,  trace  of  granulation 

EloDgBtion  of  inch  aectiona ".22,  ".82*,  ".11 
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12-INCH  8TEBL   B.  L.  BIFLE8. 

Jacket  No.  18. 


Marks,  S?;r 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6674. 


Applied  loads. 


Total. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45.000 
46.000 
47.000 
48.000 
49,000 
50.000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
95.280 


KloDgation 
per  mch. 

Saocesaive 
eloontioB 
permcb. 

PermADent 
set. 

SnoMssive 

permanent 

aet. 

Bemarks. 

Inch. 
0. 
.000133 

Inch. 
0. 
.000133 
.000200 
.000400 
.000367 
.000167 
.000233 
.004K)67 
.000033 

.oooo:i3 

.0OiK)34 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000133 
.000200 
.000467 
.002367 
.001366 
.133467 

Inch, 
0. 

Inch. 
0. 

Initial  loa' 
Elasiic  limit. 

.000333 

.000733 

.001100 

.001267 
.001500 

.000067 

.000097 

.001567 
.001600 

.000087 

0. 

.001633 

.001667 

.001700 

.001733 

.001767 

.001800 

.001833 

.001867 

.001933 

.002000 

.002133 

.00233:^ 

Tensile  strength. 

.002800 

. 005167 

.006533 

.1400 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..    95,280 

Elastic  limit  per  square  inch  of  original  section do. . .    53, 000 

Klougation  per  inch  after  ruptnre inch..      .2267 

Elongation  per  inch  under  strain  at  elastlclimit do...  .002000 

Keiluction  in  diameter  at  point  of  rapture do...        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture r'.7fhnnneck 

Character  of  broken  surface ailkv 

Elongation  of  inch  aeotlonB 'M4, ''.39%  ".15 


12-lnch  steel  b.  l.  rifles. 
Jacket  No.  19. 
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Marks,  B  T,  o 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gaaged  length,  3". 


No.  5713. 


Applied  loads. 
Total.     ^nST" 

Elongation 
per  Inch. 

Sncceasive 
elon/Eation 
per  inch. 

Peimanent 
aet. 

• 

SttGcesaive  1 
aet. 

Pounds. 

250 

1,260 

2,500 

5,000 

7,500 

8,750 

10.000 

10.500 

12.500 

13.750 

14.000 

]4,.2S0 

14.500 

14.750 

t     15,000 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42.000 
50,000 
55,000 

0. 
.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001667 
ooiKta 

Inch. 
0. 
.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000067 
.000267 
.000166 
.000034 
.000033 
.000067 
.000083 
.000(<67 
.000666 

Inch. 
0. 
0. 

Jneh. 
0. 

Initial  load. 
Elastic  limit. 

.- 

1 

0. 

0. 

56,000    '      .001807 
57,000    '      .001000 

58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
101,680 

.001967 
.002000 
.002067 
.002733 
.004500 
.005667 
.006667 
.007367 





1     15,250 

15.500 

.001767 
.001167 
.001000 
.000700 

15.750 
16.000 
16  250 
25,420 

Tenaile  strength. 

• 

General  summary. 

Teoafle  strength  per  square  inch  of  original  section poands..  101,680 

Elaatie  limit  persaaare  inch  of  original  section do...    60,000 

IQongation  per  incn  after  ruptare : Inch . .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002U67 

Rednction  in  diameter  at  pi>int  of  mpture do. . .        .144 

Reduction  in  area  after  mpture,  per  cent  of  original  nectiou 44.6 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ".10,  ".18,  ".31* 

TABULATION  OF  TENSION  SPECIMENS  FROM  niNCH  STEEL  B.  L.  RIFLES 
(STEMS,  S"  LO^^G,  ".564  DIAMETER). 


No. 

of 

test. 

Poeitiou  in 
gun. 

Location 
of 
speci- 
mens. 

6666 
5666 

Tube  No.  18... 
do 

Outside. 
....do  ... 

6691 

Tnbe 

Middle  . 

5601 

do 

At% 

5712 
6667 
6668 

5674 
6713 

Tube  No.  19... 
Jacket  No.  13. 
do 

Jacket  No.  18 . 
Jacket  No.  19. 

Elastic 

limit 

per 

square 
inch. 


Pounds. 
48,000 


42,000 


fBelow 
140,000 
45.000 
40,000 
68,000 
53,000 

53,000 
60,000 


Tensile  I 
strength  Eloii 
per     I    pa- 
square    tion. 
inch. 


Pounds. 
JB9,080 


78,4 


^80,780 

89,440 
90,840 
99.840 
87,640 

95,280 
101,680 


Pr.  et. 
19.0 


18.8 


22.7 

26.7 
21.3 
19.7 
21.7 

22.7 
19.7 


Con- 
trac- 
tion 
of 
area. 

Appearance  of  frac- 
ture. 

Remarks. 

Pr.ct. 
80.6 

30.6 
46.1 

Granular,     radiating 
from  a  dull  silky 
spot  at  oixonmfer- 
ence. 

Granular,  belt  of  flaky 
metal       extending 
aoroaa       ftaotnrea 
surface. 

Silky 

Breech  end. 
Muffzleead. 

Do 

52.2 

do 

BnMfch  end. 

47.2 

Silky,  oblioue 

Do. 

47.2 

Silky  ....7.  :::.;:::: 

Do. 

47.2 
37.1 

Silky,  trace  of  grann- 

ladon. 
Silky 

Muzzle  end. 
Do. 

44.6 

Silky,  trace  of  granu- 
lation. 

Breech  end. 

12-INCH  B.  L  RIFLED  MORTARS. 


SPECIMENS   FROM   TUBES  AND  JACKETS. 


n 


12-INCH    B.  h,  RIFLED   M0RTAB8. 

Tube. 
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Marks,  ???^^ 

Diameter,  ".564. 

Seetion^  aiea,  .25  sqaare  inch. 

Ganged  length,  3''. 


No.  5557. 


AppUed  loftds. 

mongtkUoik 
per  Inch. 

SucoessiTe 
elongation 
per  inch. 

set. 

SoccessiTe 

permanent 

set. 

Kemarks. 

Total. 

Per  square 
inch. 

Pound*. 

250 

1,250 

2.600 

&,000 

7,600 

8,?60 

10. 000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,600 

12.750 

21,430 

Pound*. 
1,000 
5,00G 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
85,720 

Jneh. 
0. 

.000133 
.000367 
.000767 
.001183 
.001300 
.001533 
.001667 
.001633 
.001667 
.001700 
.001733 
.001767 
.001033 
.006167 
.006667 
.007800 
.008500 
.1500 

Inch. 
0. 
.000133 
.000234 
.000400 
.000366 
.000167 
.000233 
.000034 
.000066 
.000034 
.000033 
.000083 
.000034 
.000166 
.004234 
.000.500 
.0011.33 
.000700 
.1415 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.066633 
.000033 

.000033 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,720 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Slongatlon  per  inch  after  rupture inch..      .2433 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Reduction  in  diameter  at  point  of  rupture do. . .       .154 

Keduotion  in  area  after  rupture,  per  cent  of  original  section   47. 2 

Position  of  rupture. at  middle  of  stem 

Character  of  brohen  surface sllkv.  minute  crHcks  develi>]>e<l  In  snrfaceof  stem 

Elongation  of  inch  sections ".15,  ".41*.  ".17 
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12-INCH    B.  L,  RIFLEU    MORTAKS. 
TUBB. 


No.  5556. 


Diameter^  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  "3. 


Appli 
Total. 

edloAdfl. 

Per  square 
inch. 

Eloneation 
per  mob. 

SaooeesiTe 
elongation 
per  inch. 

Permanent 
set. 

Snccessire 

permanent 

set. 

Remarks. 

Poundt. 

250 

1,250 

2,500 

6,000 

7,500 

8(750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

18,250 

22,210 

Poundi. 
1.000 
5,000 
16,000 
20.000 
30,000 
35.000 
40,000 
11,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52.000 
63,000 
88,840 

Inch. 
0. 

.000133 
.000383 
.000633 
.000067 
.001167 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001700 
.001867 
.002000 
.004500 
.005500 
.006500 
.1400 

Inch. 
0. 

.000133 
.000200 
.000300 
.000334 
.000200 
.000200 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000067 
.000167 
.001033 
.001600 
.001000 
.001000 
.1335 

Inth. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

Elastic  limit. 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88.840 

BlastJc  limit  per  square  inch  of  original  section do...    48.00U 

Elongation  per  incii  after  rupture inch..       .24«*ii 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0017UO 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture "  1.12  from  neck 

Character  of  broken  surface. . .  silky,  opened  cracks  in  surface  of  stem  in  ricinity  of  place  of  mptun* 
Elongation  of  inch  sections ".34*,  '.20,  ".18 


12-INCH    B.  L.  RIFLED    MOBTABS. 

Tube. 
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No.  5559. 


Marks,  ??.V 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Sacooasive 

Sacceasive 
set 

Bemarka. 

Total. 

Per  sqnare 

elongation   -«'"••"— 
perlnch.   |        •**' 

Pounds. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
10.000 
10.250 
10.500 
10,750 
11.000 
11.250 
11,500 
11.750 
12.000 
12,250 
12.500 
12,750 
13,000 
13,250 
22.690 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 

Inch. 
0. 
.000133 
.000300 
.000633 

OflKMl) 

Inch. 
0. 
.000133 
.000167 
.00(»333 
.U00367 
.000167 
.000233 
.000067 
.000033 
.000033 
.000067 
.000033 
.000034 
.000066 
.000067 
.000267 
.000433 
.000500 
.001333 
.001167 
.1112 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
TeDHile  strength. 

35.000           .001187 

0. 
0. 

40,000 
41.000 
42,000 
43.000 

.001400 
.001467 
.001500 

44,000    '      .661600 
45,000          .001683 
46.000          .001067 
47,000    1      .001733 
48,000    '      .001800 
49,000    1      .002067 
50, 000           .  002500 

51, 000    '       -  003000 

52.000 
53,000 
90.760 

.004333 
.005500 
.1167 

General  summary. 

Tenaile  strenfTth  per  square  inch  of  original  section pounds..      90.760 

KLastic  limit  per  square  inch  of  origiuM  section do...      48,000 

Elongation  per  inch  after  rupture inch . .        .2067 

Elongation  perinch  under  strain  at  elastic  limit do...    .001800 

Reduction  in  diameter  at  point  of  rupture do...         .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture l".7from  neck 

Character  of  broken  surfSaoe silky- 
Elongation  of  inch  sections  ".11,  ".38*.  ".13 

FI.  Doc.  164 6 
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12-INCH   B.  L.  RIFLED   M0KTAR8. 

Tube. 


No.  5568. 


Marks,  g^,V' 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10.600 
10.760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,260 
13,500 
22,410 


Per  sqnare 
inon. 


Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
35.000 
40,000 
41,  (MH) 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
89,640 


Elonffation 
perlnoh 


Inch. 
0. 

.000183 
.000400 
.000738 
.001100 
.001267 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001700 
.001767 
.001833 
.002233 
.003938 
.005333 
.006167 
.007600 
.1300 


Sacceneive 

elongation 

per  inch 


Inch. 
0. 
.000183 
.000267 
.000333 
.000367 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000066 
.000400 
.001700 
.001400 
.000834 
.001333 
.1225 


Permiinent 


SuoceMive ' 

permanent 

set. 


Remarks. 


Inch. 


Inch. 


I  Initial  load. 


Elantio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    89, 640 

Elastic  limit  i>er  square  inch  of  original  section do. . .    49, 000 

Elongation  per  inch  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001833 

Seduction  in  diameter  at  point  of  rupture do. . .        .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture ".lOflromueck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections ".15,  ".35*,  ".10 


12-inch  b.  l.  rifled  mortabs. 
Tube. 
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No.  5570. 


Marks,  i^T,?! 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3". 


AppUed  loftds. 

Elongatiou 
per  Inch. 

SnocesBivo 
elongation 
porlnch. 

Permanent 
set. 

Snoceasive 

_.      __      _ 

Total 

PerMQAre 

permanent                Ilemarks. 

set.                                                 1 

Pounds. 
250 
1,250 
2,500 
5,000 
7  500 

Pounds. 
1,000 
5,000 
10,000 
20.000 
•M  nno 

Inch. 
0. 

.000133 
.000333 
.000667 
.001037 
.001200 
.001400 
.001433 
.001467 
.001533 
.001600 
.002333 
.004833 
.005767 
.006833 
.007600 
.1300 

Inch. 
0. 
.000133 
.000200 
.000334 
.000366 
.000167 
.000200 
.000033 
.000034 
.000066 
.000067 
.000738 
.002500 
.000034 
.001066 
.000667 
.1226 

Inch. 
0. 
0. 

J5.*. 

Initial  load. 
Elastic  limit. 

8!750            35i666 
10.000            40,000 
10,250            11.  nm 

0. 
0. 

10.500 
10.750 
11,000 
11,250 

42,000 
43,000 
44,000 
45,000 
lA  iMn 

11  500 

Tensile  Rtrengtb. 

11, 750            47. 000 
12. 000            48, 000 
12,250            40,000 
21  440            fl5.7fi0 

1 

General  summary , 

Tenail«  strength  per  aqnare  inch  of  original  seotion pounds..    85,760 

Elastic  limit,  per  square  inch  of  original  section do . . .    44. 00<) 

Elongation  per  inch  after  ruptn re inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastio  limit do ...  .  001600 

Redaction  in  diameter  at  point  of  rupture do . . .        .154 

Bednction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  ruptnre l".3ftt)mnock 

Charaeter  of  broken  surface silky 

EiongstionoflnchaectionB ".24,  ".28*.  ".16 
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12-INGU   B.  L.  RIFLED   MORTARS. 


Tube. 
No.  5569. 


Marks,  S^5l 

Diameter,  ".665. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3". 


Applied  loads. 

SaocessiTe 

Permanent 
set. 

Inch, 
0. 
0. 

Sncceaaive 

Ineh. 
0. 

Remarka. 

Total. 

PersqaAre 
inch. 

eloDcation 
perlnoh. 

Ineh. 
0. 

.000133 
.000200 
.000:i67 
.000367 
.000166 

Poundi. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,260 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
21,610 

Pounds, 
1,000 
5,000 
10,000 
20.000 
30,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
86,440 

Inch. 
0.              " 
.000133 
.000333 
.000700 
.001067 
.0012b3 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001638 
.001667 
.001667 
.006667 
.006500 
.007500 
.008833 
.1438 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

a. 

.000167         0. 

.000033 

.000034 
.000033 
.000033 

.ooou:j4 

.000066 
.000034 
0. 
.004000 
.000833 
.001000 
.001333 
.134467 

Genera f  Hummartf, 

Tensile  strength  per  sqnare  inch  of  orisinal  section pounds..    86.440 

Elastic  limit  per  sanare  inch  of  original  section do...    47,000 

Elongation  per  inon  after  rupture inch . .      .  1067 

Elongation  per  inch  under  strain  at  elastic  lira  it do...  .001667 

Rednotion  in  diameter  at  point  of  rupture do. . .       .  1 15 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rupture 1".7  from  neck 

Character  of  broken  surface granular  55  per  cent,  silky  flaky  45  per  oent 

Elongation  of  inoh  sections "a3,"JS*,'M3 


12-IKCH   B.  L.  RIFLED   MORTARS. 

Tube  No.  2. 
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Marks,  g^g-' 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3''. 


No.  6673. 


Applied  loads. 

per  inch. 

SnooeMive 

IPermfHient 

Snoeessive 

penoMient 

set 

Remarks. 

ToUL     ^•'ii2£™ 

eloneatioii 
perlnch. 

set. 

PoundtJ    Pottndt. 
250              1,000 
1,250             6,000 
2,500            10,000 
5,000            20,000 
7,600    1        80,000 
8,760            35,000 
10,000    1        40,000 
10,260            41,000 
10,600            42,000 
10,750    !        48,000 
22,820    1        90,480 

In€k, 
0. 

.000183 
.000333 
.000700 
.001033 
.001233 
.001600 
.*001533 
.001633 
.000333 
.1700 

Inch. 
0. 
.000138 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strenjE^h. 

.000200 
.000367 
000333 
!000200 
.000267 
.000033 
.000100 
.007700 
.160607 



.00003;i     1       .000033 
.000133    1      .000100 



1 



General  eummary. 

Tensile  strength  per  sqiiAre  inoh  of  oriffinal  section pounds..    00,480 

Blastio  limit  per  sqaare  inch  of  original  aection do...    41.0()0 

Elongation  per  inch  after  rapture inch..      .2467 

Elongation  per  inch  ander  strain  at  elastic  limit do ....  001 533 

Kedttctiou  in  diameter  at  point  of  rapture do. . .       .144 

Keduction  in  area  after  rapture,  per  cent  of  original  section 44.6 

Position  of  rapture 1".  6  from  iie<k 

Character  of  DToken  surface silky,  obliqm* 

Elongation  of  inch  seotions ".16,  ".43*.  ".16 
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12-INCH    B.  L.  RIFLED    MORl'ARS. 

Tube  ^o.  2. 


No.  5674. 


Marks,  g¥.?r^ 

Diameter,  ".664. 

Sectional  area, .  26  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

Permanent 
set. 

Sacoessive 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
perinch. 

Pounds. 

250 

1,250 

Pounds. 
1,000 
s  noo 

Inch, 
0. 

.000133 
.000367 
.000700 
.001067 
.001267 
.001500 
.001600 
.001733 
.006000 
.010333 
.1867 

Ineh. 

0. 
.000133 
.000234 
.000333 
.000367 
.000200 
.000233 
.000100 
.000133 
.004267 
.004333 
.  176367 

Inch, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

EUstic  limit. 
Tensile  strength. 

2, 500    1        10.  000 

5.000 
7,500 
8,750 
10,000 
10,250 

20,000 
30,000 
35,000 
40,000 

^1.000 

.000033 
.000100 

.000033 
.000067 

10,500    1        42,000 
10, 75U             i3.  OUO 

11,000 
20,200 

44,000 
81.160 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    81,100 

Elastic  limit  per  so  uare  inch  of  original  section do...    40,000 

Elongation  perinch  after  rupture inch..      .2467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture 1".4  firom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,  ".31*.  ".2^ 


12-INCH   B.  L.  RIFLED   MOKTAK8. 

Tube. 
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No.  6627. 


Marks,  f?,& 

Diameter,  ''.564. 

Sectional  area,  .25  square  incb. 

Gaaged  length,  3*\ 


Applied  loads. 

Slonsation 
per  ineh. 

Sucoessive 
per Inch. 

Permanent 
set. 

Siiccesiiiye 

Remarks. 

TotaL 

Per  square 
inch. 

permanent 
set. 

Ineh. 
0. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8.760 

10.000 

10.26C 

10.500 

10,750 

11,000 

11,250 

11.500 

11.750 

12,000 

12.250 

12,500 

12.750 

13.000 

13.250 

13,500 

22,040 

Pounds. 
1.000 
6,000 
10,000 
20,000 
80.000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
52,000 
63.000 
64,000 
88,160 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001167 
.001367 
.001433 
.001467 
.001600 
.001633 
.001567 
.001600 
.001633 
.001667 
.001733 
.006107 
.007000 
.007667 
.008833 
.009033 

Ineh. 
0. 

.000100 
.000200 
.000367 
.000333 
.00*J167 
.000200 
.000066 
.0UU034 
.000033 
.000033 
.000034 
.000033 
.000083 
.000034 
.000066 
.004434 
.000833 
.0<K)667 
.001166 
.001100 

Inch, 
0. 
0, 

Initialload. 

Elastic  limit. 
Tensile  strength. 

0. 
.000000 

.000000 

General  summary. 

Tensile  atrength  per  square  inch  of  original  Hection pounds..    88,160 

Elastic  limit  per  sanare  inch  of  original  section do...    49,000 

Slongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do..  .001733 

Reduction  in  diameter  at  point  of  ruptnre do..       .174 

Redaction  in  area  after  rupture,  percent  of  original  section 62.2 

Position  of  ruptnre l".3from  neck 

Character  of  broken  surface silky 

SlongatJon  of  inch  sections ".13. ".  36*. ".  16 
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12-lNCH    B.  L.  RIFLED    MORTARS. 


Diameter,  ".664. 

Sectional  area,  .25  square  iuch. 

Gauged  length,  3". 


Tube. 
No.  6646. 


Applied  loads. 

Elongation 
per  inch. 

SncceHgive 
elongation 
perloch. 

Permanent 
Bet. 

Sacoeftsive 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.250 

10.500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12.000 

20.830 

Pounds. 

1.000 
5,000 
10,000 
20.000 
30,000 
35,000 

Inch. 
0. 

.000133 
.OOOJOO 
.<H)0667 
.001000 
.0(11187 

In4sh. 
0. 

.000133- 
.000167 
.000:167 
.000333 
.000167 
.000166 
.000034 
.000033 
.000067 
.000066 
.003467 
.003000 
.001500 
.001500 
.1390 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

40,000    1       .001333 

41,000 
42,000 
43.000 
44,000 
45.000 
46.000 
47.000 
48,000 
83,320 

.00i:i67 
.001400 
.001467 
. 001533 
.005000 
.008000 
.009500 
.011000 
.1500 

General  summary. 

Tensile  atrength  per  square  inch  of  original  section ponods..    83,  .i20 

Elastic  limit  per  sanare  inch  of  origiuiu  section do...    44.00U 

Elongation  per  incu  after  rupture inch . .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001533 

Kedaction  in  diameter  at  point  of  rupture do. .         .  144 

Keiluction  in  area  after  rupture,  )M>r  cent  of  original  se<;tion 44. 6 

Position  of  rupture ".65  fnmi  neck 

Oharact4T  of  broken  surface silky,  with  trace  of  eraniilat ion 

Elongation  of  inch  sections "^*,".15,  ".11 


12-mch  b.  l.  rifled  mortars. 
Tube  No.  10. 
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No.  6676. 


Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Ganged  length,  3". 


laare!  P®''"®** 


Pounds 

250 

1,250 

2.500 

6,000 

7.500 

8,750 

10,000 

10.250 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13.750 

22,310 


Poundt. 
1.000 
5,000 
10.000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,0UO 
52,000 
53,000 
54.000 
55,000 
80,240 


Inch. 
0. 

.000183 
.000333 
.000700 
.001087 
.001233 
.001400 
.001467 
.001500 
.001583 
.001507 
.001600 
.001638 
.001607 
.001700 
.001733 
.001767 
.001867 
.002800 
.004167 


.007833 
.1367 


saooeesive 
eloDsation 
perlnch. 


Ineh. 
0. 

.000133 
.000200 
.000367 
.000367 
.000166 
.000167 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000100 
.000933 
.001367 
.002500 
.001166 
.128867 


PemaBeiit 

set. 


Ineh. 
0. 
0. 


S:  - 


SaooeMive 

pemiiuieDt 

set. 


Ineh. 


Remarks. 


loitUl  load. 


ElaHtic  limit. 


TeDsile  strength. 


General  summary. 

Tensile  strength  ]>er  square  inch  of  orisinal  section ponnds . .    89, 24C 

Rlaatio  limit  per  square  inch  of  original  section dc . . .    50, 000 

Elongation  per  incn  after  rupture inch . .      .  1 607 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Kedoction  in  diameter  at  point  of  rupture do. . .        .015 

Rednetlon  in  area  after  rupture,  percentof  original  section 5.7 

Position  of  rupture 1".5  from  neck 

Cluuraeter  of  broken  surface granular,  band  of  flaky  metal  across  fhustured  surface* 

Ekmgatioo  of  inch  sections ".11,  ".24*,  ".15 
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12-INCH   B.  L.  RIFLED    MORTARS. 


Tube. 
No.  5695. 


Marks,  ^'t\^ 

Diameter,  '".565. 

Sectional  area.  .25  sqaare  inch. 

Gauged  length,  3". 


AppUedloadB. 

Elongation 
per  Inch. 

SnccMBive 
elongation 
per  inch. 

Permanent 
set. 

SiicceHsive 

permanent 

set. 

Remarks. 

Total. 

Per  nq  oare 
inch. 

Pounds, 
250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
10,250 

Pounds. 
1,000 
5,000 

Inch. 
0. 

000133 

Inch. 
0. 

.000138 
•   .000200 
.000367 
.000333 
.000200 
.000200 
.000034 
.000033 
.000033 
.000034 
.000066 
.000584 
.001500 

.000500 
.001166 
.130367 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

10,000          .000333 
20,000    ,      .000700 
30,000          .001033 
36,000    1      .0012:^3 
40,000    ;      .001433 
41.000     1          OUliA? 

Elastic  limit. 

.0000:w 
.4X)0033 

.000033 

10, 500            42, 000          . 001500 
10,750            43,000          .001533 
11,000            44,000          .001567 
11,250            46.000          .001633 
11,500    1        46,000          .002167 
11,750    i        47,000           .003667 
12,000            48,000           .005667 
12,250            40.000          .006167 
12.500            50,000          .007333 
21,680             R6.720           .Ufl? 



Tensile  strength. 



] 

i 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    86,720 

Elastic  limit  per  sqaare  inch  of  originiu section do...    45.000 

Elongation  per  inch  after  rupture inch. .      .  2367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0016:{3 

Beduction  in  diameter  at  point  of  rapture do...        .  176 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture T'.iO  Arom  neck 

Char.)ct«rof  broken  surface silkv 

Elongation  of  inch  sections ".16.  ".42*,  ".13 


13-INCH  B.  L.  RIFLED   MORTARS. 

Tube. 


»L 


No.  6704. 


Marks,  ^,^ 

Diameter,  ''.565. 

•Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Tot--      ^"toX" 


Potmda. 

250 

1,250 

2,500 

5,000 

7.500 

15,750 

10.000 

10.250 

10,500 

10.750 

11,000 

11.250 

11,600 

11.750 

12,000 

12,250 

12.500 

12,750 

13,000 

19,840 


Pounds. 
1,000 
5,000 
10,000 
20.000 
90.000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
4«,000 
47,000 
48.000 
40,000 
60,000 
51,000 
52,000 
79,300 


Elongation 
per  Inch. 


Inch. 
.000133 


.000667 
.001000 
.001167 
.001333 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.014000 
.0149%3 
.016000 
.017000 
.018333 
.1600 


Snccesflive 
eloneation 
perlnoh. 


Ineh. 
0. 

.000133 
.000200 
.000334 
.000333 
.000167 
.000166- 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.012367 
.000933 
.001067 
.001000 
.001333 
.  141667 


Permanent 
set. 

Succosaive 

permanent 

set. 

Remarks. 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
.000033 

*■■. '666633*' 

1 

1 

1 

General  summary. 

Tensile  strength  per  aqaara  inch  of  original  section pounds..    79,360 

Elastic  limit  per  square  inch  of  <»riginiU  section do. ..    47,  OOU 

Elongation  per  inon  afier  raptnre inch..      .2667 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  001633 

Redaction  in  diameter  at  point  of  rapture do...       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture l".5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M6,  ".43*. ".» 
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Marks,  f?i.\ 


12-inch  b.  l.  rifled  m0rtab8. 

Tube. 

Ko.  5708. 


Diameter,  ^^566. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Blonntioxi 
per  inoh. 

SnoceeeiTe 
elonmtton 
perlncli. 

PennAneot 

Mt. 

Snccesalve 
permanent 

Mt. 

Benuurkft. 

1 

Fwndt. 
260 
1,260 
2.500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
21,410 

Poundi. 
1,000 
5,000 
10,000 
20.000 
80,000 
86,000 
40,000 
41,000 
42,000 
48.000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
85,640 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001200 
.001367 
.001400 
.001438 
.001467 
.001533 
.001567 
.001688 
.001667 
.002000 
.008000 
.008667 
.000667 
.010500 
.1500 

Indi. 
0. 

.000100 
.000200 
.000867 
.000333 
000200 
: 000167 
.000033 
.000033 
.000034 
.000006 
.000034 
.000066 
.000034 
.000833 
.006000 
.000667 
.001000 
.000833 
.1806 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Klastio  limit. 
Tensile  strength. 

0. 
0. 

1 

1 

Omeral  summary. 

Tensile  Btreogth  per  iqiiare  inoh  of  oriffinal  section poonds..     85,640 

Elastic  limit  per sauare inch  of  original seotioo do...     47,000 

Elongation  per  incn  after  raptore inch..       .2467 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001667 

Reduction  iu  diameter  at  point  of  roptnre do...        .  166 

Redaction  in  area  after  rapture,  percentof  original  section 49.7 

Position  of  mptnre l".4fram  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inoh  aeotloiis ".10,  ".81^,  ".25 


12-INCH   B.  L.  RIFL£D  MORTARS. 

Jaokbt. 
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No.  6561. 


Marks,  f¥.?l 
Diameter.  ''.564. 
Sectionalarea,  .25  sqaare  inch. 
Gauged  length,  3''. 


per  inoh. 

Inch. 
0. 
.000138 

.ooo:m 

.000733 
.001100 
.001300 
.001500 
.001567 
.001633 
.001667 
.001733 
.002087 
.003333 
.005000 
.006000 
.007067 
.1400 

SaocBBsive 
elongation 
per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 

SacooMive 
permanent 

set. 

Bemarka. 

Total. 

Persqiuure 
inek. 

Pinmda. 
250 
1.250 
2,600 
5.000 
7.500 
8.750 
10,000 
10,500 
10,750 
11.000 
11.2S0 
11.500 

Ptntndt, 
1.000 
6,000 
10,000 
20.000 
30.000 
86,000 
40,0(10 
42.000 
43.000 
44.000 
45.000 
4fL00O 

Inch. 
0. 

.000138 
.000200 
.000400 
.000367 
.000200 
.000200 
.000067 
.000066 
.OC0034 
.000066 
.000334 
.001266 
.001667 
.001000 
.001067 
.132933 

Inch, 
0. 

Initial  load. 

ElaaUc  limit. 
Tenaile  atrenf^. 

0. 

0. 

11.750     I        47.000 

12.000 
12,250 
12.500 

48,000 
40.000 
50,000 
88.320 

1    22.080 

General  eummary. 

TenaHe  starength  per  square  inch  of  original  section ponnda..    88,320 

Elaatic  limit  per  sonare  inch  of  original  section do...    45,000 

Elongation  per  incn  after  mptore inch . .      .  2200 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001733 

Redaction  i  n  diameter  at  poi  n  t  of  mptore do...       .164 

Redatrtlon  in  area  after  rapture,  per  cent  of  original  section 49.7 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface silky 

Elongation  of  inchseotiona ".87*.  ".16,  ".1 
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12-INCH    B.  L.  BIFLED   MORTABS. 


Jacket. 
No.  5560. 


Marks,  2**^«i 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3'\ 


Applied  loads. 

Elongation 
per  inch. 

SuccoHMive 

Permanent 
set. 

Successive 

Total. 

Per  square 
inch. 

elongation 
per  inch. 

permanent 
set. 

Remarks. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

21, 610 

Pounds. 
1,000 
5.000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
46,000 
46.000 
47,000 
48.000 
40,000 
50,000 
86,440 

Inch. 
0. 
.000133 

Inch. 
0. 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

000700    '        n003fi7 

.001067 
.001233 
.001400 
.  001467 
.001500 
.001533 
.001600 
.002200 
.004600 
.005833 
.006500 
.007667 
.1333 

.000367 
.000166 
.000167 
.000067 
.000033 
.000033 
•  .000067 
.000600 
.002400 
.001233 
.000667 
.001167 
.125633 

0. 

0. 

TeuHile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    861 440 

Elastic  limit  per  square  inch  of  original  section do . . .    45.  OOO 

Elongation  per  inch  after  rapture inch..      .2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Re<luction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".  7  from  neck 

Character  of  broken  surface silky 

ElongaUon  of  inch  sections '.14,  ".41*.  ".15 


12-INCH    B.  L.  RIFLED    MORTABS. 


Uo 


Jacket. 
No.  5572. 


Marks,  tfy^^l 

Diaraerer,  ".565. 

Seetioiial  aiva,  .25  square  inch. 

Gauged  length,  3". 


A|iplk>«I  loiuls. 

Elonentioii 

SnccteHuivc 
cIuDj^utioii 
per  inch. 

Permanent 

set. 

Snocensive 

permanent 

set. 

Remarks. 

Poutids.  1     Povnds.    i       Inch. 

2rto  I        1,000      0. 

1,250               5,000     '       .000133 

Inch. 
0. 
.0001 an 

Ineh. 
0. 
0. 

Inch. 
0. 

Initialload. 

5,iKN>             20,000     '       .000667           .000334 
7,500             30.1KiO           .001000           .000333 
8.754J             35.00U           .001200    1       .000200 
lO.OUO             40,()00     '       .001400     1       .000200 
10,500             42,001)           .001467     '       .000067 
10,750             43,0<M)           .001533     ,       .000066 
ll.OOO             44.000           .001567     1       .000034 
11,  **50             45,000           .0O16O()           .000033 

0. 

0. 

Elastic  limit. 

11.500             46,000           .003133     1       .001533 

11,750             47,000           .006000           .002867 

............1 

12.U00            48,000    I      .006933 
12,250            40,000    .      .007433 
12.500            50,000    1      .008333 
'J2. 030            88,120      

.000933 
.000500 
.000900 

1 

1 

1 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88, 120 

Klastic  limit  per  satiare  inch  of  originaTsection flo. . .    45, 000 

Kluitgatiun  per  incn  afl«r  rapture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Kcirliu-tion  in  diameter  at  point  of  rupture do. . .        .155 

Keiluf-tion  in  area  after  rupture,  per  cent  of  original  section 47.2 

Poeition  of  rupture 1".48  from  neck 

Character  of  broken  surface silky 

EViogataon  of  inch  sections ".22,  ".35*,  ".13 
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12-INCH   B.  L.  RIFLED   M0RTAB8. 

Jaoket. 


lJo.5571. 


Marks,  g^fi 

Diameter,  ''.566. 

Sectional  area,  .25  sqaare  inch. 

Oaaged  length,  3". 


Applied  loaxls. 

Elongation 
per  Inch. 

Suoceasive 
elongation 
per  inch. 

Permanent 
set. 

Ineh. 

0. 
0. 

SuccesBive 

]>ennanent 

set. 

Total. 

Pernqoare 
inch. 

Remarks. 

Pounds. 
250 
1,250 
2.500 
5.000 
7,500 
8.750 
10.000 
10,500 
10,750 
11,000 
11.250 
11,500 
11.750 
12,000 
12,250 
12,500 
12, 750 
13.000 
22,230 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30.000 
35,000 
40,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,ti00 
51.000 
52,000 
88,920 

Inch. 
0. 

.000133 
.000333 
.000667 
.001033 
.001200 
.001400 
.001467 
.001533 
.001567 
.001600 
.001633 
.001700 
.001900 
.002833 
.004500 
.005333 
.006433 

Ineh. 
0. 

.000138 
.000200 
.000334 
.000366 
.000167 
.000200 
.000067 
.000066 
.000034 
.000033 

Ineh. 
0. 

Initial  load. 

0. 

.000033 

.000033 

.000033 
.000067 
.000200 
.000933 
.001667 
.000833 
.001100 

Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    88,  WO 

Elasticlimitper  sanare  inch  of  original  section do...    47,  otio 

Elongation  per  incn  after  rupture inch . .      .  lluo 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Beduction  in  diameter  at  point  of  rupture .do. . .        .  025 

Reduction  in  aroa  after  rupture,  per  cent  of  original  section 8.4 

Position  of  rupture ".3  from  nerk 

Character  of  broken  surface granular,  flaky  streak 

Slongation  of  inch  B«otioiii 'MO,  ".12,  ".11* 


12-INCH  B.  L.  RIFLED  MORTARS. 

Jacket. 
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Marks,  ^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


No.  5584. 


Applied  IomU. 

Eloonikm 
permch. 

Saooenixe 
per^oh. 

PenDuent 
set. 

Saocessive 
permaneiii 

Mt. 

Reauyrlu. 

TouL 

Peraqiuure 

250 
1.250 
2,500 
5,000 

Pounds, 

1.000 

5.000 

10.000 

n  nnn 

Jneh, 
0. 

.000183 
.000883 

!  001000 

.001167 
.001867 
.001400 
.001467 
.001500 
.001533 
.001667 
.001683 
.001667 
.001700 
.001733 
.001067 
.004000 
.006667 
006500 
.007500 

Jneh. 
0. 

.000183 
.000200 
!000884 
000883 
.000167 

.000033 
.000067 
.000033 
.000083 
.000084 
.000066 
.000064 
.000033 
.000038 
.000234 
.002033 
.001667 
.000833 
.001000 

Inch. 
0. 
0. 

Jneh, 
0. 

loittel  iMd. 

EUstlo  limit. 
Tendilestren^h. 

7,500    ,        30.000 
8.750            35.000 
10.000            40.000 
10. 250            41. 000 
10^  500    r        4.9.  oan 

0. 

0. 

10,760 
11.000 
11,250 
U.600 
11.750 
12,000 
12,250 
12,500 
12,780 
13,000 
13,250 
13.500 
3.070 

48,000 
44,000 
45,000 
46,000 
47.000 
48.000 
40.000 
50,000 
51.000 
52,000 
58,000 
54.000 
02.280 

General  eummary. 

TttMileBtnasUiperaqiiiraiiiohoforiffliutlMotira pounds..    62.280 

XlMticll]Bttp«rMaM«bieh  of  original  seelioii do...    49,000 

Bwigfctlaa  per iaon  tSter  raptaro inch..      .1867 

ElMgatkm  per  inch  andor  itrain  «t  olaotio  limit do...  .001733 

Bedootion  in  diameter  »t  point  of  mptoro do...       .074 

RodnetioB  in  area  after  mptore^  per  oent  of  original  aootion do...       24.6 

PHiMon  of  mpUue ".75ft«mneck 

ClMneter  oTInolMB  aorfiMse granular,  relating  from  a  flaky  dull  spot  at  the  oiroomferenco 

EkocationofinohseoUona ".21*.  ".20, 'M5 

H.  Doc.  164 7 
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13-INCH   B.  L.  RIFLED   MORTARS. 
JAOKET. 


No.  5685. 


Marks,  f?^Sf 

Diameter,  ''.564. 

SectioDal  area,  .25  square  inch. 

Gaaged  length,  3''. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
22,e«0 


Per  BO  oare 
inon. 


Poundg. 
1,000 
5,000 
10,000 

'  20,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
01,440 


Bloneatioii 
I>er  mch. 


Ineh. 
0. 

.000133 
.000333 
.000700 
.001038 
.001200 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001767 
.001900 
.002267 
.005000 
.006000 
.007000 


BacofNwive 
elonsatlon 
per  luch. 


Ineh. 
0. 
.000133 
.000200 
.000367 
.000333 
.000167 
.000200 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000083 
.000067 
.000183 
.000367 
.002733 
.001000 
.001000 


Permanent  S««»"*v* 
act!    permauent 


Kemarks. 


Ineh.             Ineh.       \ 
0.                   0.  I  Initial  load. 

0. 


ElaaUc  limit. 


TenHile  Btrouf^h. 


General  eumttuiry. 

Tensile  strength  per  aquare  inch  of  original  section pounds..    01,440 

Elaetiu  limit  per  square  inch  of  original  section do...    40,000 

Elongation  ]>er  inch  after  rapture inoh..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit.... do...  .001707 

Keduotion  in  diameter  at  point  of  rapture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture T'.S  firom  neok 

Character  of  broken  surface sUky 

Elongation  of  inch  sections 'U7,  "M*,"Jl5 


12-INCH   B.  L.  RIFLED   MOBTAKB. 

Jaokbt. 
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No.  6608. 


Marks,  S^,\ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3". 


r       ■  ■  ■ 

Applied  loMls. 

per  uich. 

Saccessive 
elongation 
perlnob. 

Pennanent 
aet. 

Snooessive 

pennanent 

eet. 

Remarks. 

Total. 

Persqaare 

PmmdM. 

250 
1,250 

PMMMb. 

1,000 
5,000 

10,000 
20,000 
30,000 
85,000 
40.000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
49.000 
87,360 

Inch, 
0. 

.000183 
.000833 

.000607 
.001088 
.001200 
.001400 
.001467 
.001583 
.001600 
.002338 
.006338 
!006733 
.007833 
.008233 
.1667 

Inch. 
0. 

.000138 
.000200 
.000334 
.000366 
.000167 
.000200 
.000067 
.000066 
.000067 
.000733 
.004000 
.000400 
.000600 
.000900 
.158467 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  IfMid. 

Elaotic  Umit. 
TeuBile  strength. 

2j500 
6: 000 
7,500 
8.750 
10.000 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
21,840 

0. 

0. 

General  eumnuiry. 

Teoaile  strength  per  square  inch  of  original  aeetUm ponnds..    87,360 

Elastic  limit  per  sonare  inch  of  original  section do...    44,000 

SlongaticRn  ]>er  inon  after  raptnre inch..      .2333 

Elongation  per  ineh  nnder  strain  at  elastic  limit do...  .001600 

Redaction  in  diameter  at  point  of  rupture do...       .154 

RedaetSon  In  area  after  rapture,  per  cent  of  original  section 47.2 

Poeition  of  mptnre , ]".5ftomneck 

Character  of  raoken  surface silky 

XtongBtiflii  of  inch  aeotiouB ''.20,  ".36*. 'M4 
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13-lNCH  B.  L.  RIFLED  MORTAfiS. 

Jacket. 


No.  5628. 


Marka,  ^\ 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3'^ 


AppUed  iMids. 

perlnoli. 

taooBtttre 

eloogatioii 

perJaoh. 

PenoMMiit 
•et. 

cNtcvmeire 

Bamarke. 

ToUl. 

Per  square 
inoh. 

Poundt. 

250 

1,250 

2.600 

5,000 

7,500 

8,750 

10,000 

10,500 

10.750 

11.000 

11,250 

11,500 

11.750 

13,000 

12,250 

12,500 

12,760 

13,000 

13,250 

22,810 

P^nmdt. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40.000 
42,000 
48.000 
44,000 
45,000 

Inch. 
0. 

.000133 
.000800 
.000887 
.001033 
.001200 
.001887 
.001487 
.001688 
.001687 
iMifliin 

. 
Ineh. 
0. 

.000188 
.000187 
.000887 
.000888 
.000187 
.000187 
.000100 
.000086 

.000033 
.000088 
.000084 

.000088 
.000134 
.002488 
.001500 
.000787 

IfUh. 

S: 

Inek. 
0. 

Initial  kMd. 

• 

Elastic  liMit 
Tensile  strength. 

0. 

.008088 

.000088 

48,000    1      .001833 
47,000          .001887 
48  000          -MliTXi 

f 

40,000 
50,000 
61,000 
62,000 
63,000 
01,240 

.001887 
.004383 
.006888 
008800 
; 007100 

General  eummaqf* 

Tensile  itrangth  p«r  square  inch  of  original  Moti<m pounds..    91,240 

Xlastio  limit  per  square  inch  of  original  aeotion do...    48.008 

Bkmgation  per  inoh  alter  rupture • Ineh..      .lOHO 

Blongatlon  per  inch  under  strain  at  elaatio limit do...  .001788 

Beduotion  in  diameter  at  point  of  rupture do...       .144 

Bednotion  in  area  after  rupture,  per  cent  of  original  section 44.8 

Position  of  rupture ".88  from  neck 

Character  of  broken  surface ailky 

Xlongation  of  inoh  sections "40, ''JS,"^ 


]»-INCH  B.  L.  RIFLED   HORTARa 
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Kow5QSa 


Marks,  S^f^t 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


ApplfodkMda. 

KloiiffmtiMi 
per  Inch. 

SocoeMive 
perlnch. 

Mt. 

SnooeMive 

permanent 

set. 

Bemarks. 

ToteL 

'^•'iir" 

i>oimd«. 

260 

1,260 

2.500 

5,000 

7,500 

8,750 

10,000 

10.600 

10,780 

U,000 

U,280 

11,500 

11.750 

12,000 

12.2S0 

12,600 

12,760 

13,000 

13,250 

13,600 

18,750 

14,000 

23.480 

Poumdt. 
1.000 
6.000 
10,000 
20.000 
80,000 
35.000 
40.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
40.000 
50,000 
61,000 
52.000 
58,000 
54,000 
56,000 
50,000 
08.860 

Inch. 

a 

.000188 
000300 
.'000067 
.001000 
.001800 
.001367 
.001438 
.001500 
.001638 
.001534 
.001507 
.001633 
.001667 
.001700 
.001738 
.001767 
.002338 
.004833 
.006107 
.000007 
.007833 

Inek. 
0. 

.000138 
.000167 
.000867 
.000333 
.000200 
.000167 

000006 
.000067 
.00Q083 
.000001 

000033 
.000066 
.000034 
.000083 
.000088 
.000034 
.000506 
.002500 
.001334 
.000500 
.001106 

Inek. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Slaatio  limit 
Tenaile  strengCh. 

0- 

a 

Omeral  Mummarjfi. 

Tenaile  itrangth  per  aqnara  iseh  of  original  secUon ......ponnds..    08,060 

Steetie  limit  per  Moare  inch  of  original  aeelioa do...    51,000 

"    iperinenaftermptore inch..      .2133 

_        I  per  inch  onder  eirain  at  elaiticlimit do...  .001767 

Bednetionin  diameter  at  point  of  mptore do...       .165 

Bcdoetion  in  area  after  rapture,  per  cent  of  original  section 40.7 

Poeitien  of  rapture at  middle  of  stem 

Chanuster  of  hraken  surface silky 

~  lofiMhaeotiona ".18,  ".87*,  ".14 
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12-INCH   B.  L.  RIFLBD   H0RTAR8. 


Jaokbt. 
Ho.  5676. 


Marks,  g¥,or^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Elongation 
perinob. 

SnoceuiTe 
elongation 
perlncb. 

Permanent 
set. 

Saooeaaive 

permanent 

set. 

Remarka. 

Total. 

Per  nquare 
inoii. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10.000 
10,500 
10,750 
11,000 
11,260 
•11,500 
11.750 
12,000 
12,250 
12,500 
12.760 
13,000 
13,250 
13,600 
13,760 
14,000 
14,250 
14,600 
14,750 
15,000 
15,250 
15.600 
15,750 
16.000 
23,220 

Pounds. 
1,000 
6.000 
10.000 
20,000 
80.000 
86,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49.000 
50,000 
61,000 
62.000 
63,000 
64.000 
66,000 
56,000 
57,000 
68.000 
69.000 
60.000 
61.000 
62,000 
63,000 
64,000 
92,880 

IfUh. 

0. 

.000183 
.000300 
.000600 
.000067 
.001138 
.001800 
.001867 
.001400 
.001467 
.001500 
.001583 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001900 
.001067 
.002000 
.002183 
.002300 
.003000 
.004167 
.006667 
.1233 

Inch. 
0. 

.000183 
.000167 
000300 
;000367 
.000166 
.000167 
.000067 
.000083 
.000067 
.000033 
.000038 
.000034 
!000033 
.000038 
.000084 
!  000033 
.000083 
.000084 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000133 
.000167 
.000700 
.001167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

0. 

0. 

.002500 
.116633 

General  aumwiary. 

Tensile  atreDgth  per  aqnareinoh  of  original  section .ponnda..    92,880 

Elastio  limit  per  square  inch  of  original  aeotion do...    60,000 

Elongation  per  inch  after  raptnre inch..      .2167 

Elongation  per  inch  under  atrain  at  elaatio limit do...  .009000 

Reduction  in  diameter  at  point  of  rapture do...        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  aeciion 87.1 

Position  of  rupture 1".4  from  neck 

Character  of  broken  surface ailky 

ElongaUon  of  inch  sections ".19,  ".35*. 'Ml 


12-inch  b.  l.  rifled  mortars. 
Jacket. 
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Marks,  ^^§ 
Diameter,  ".565. 
SectioDal  area,  .25  square  inch 
Gauged  length,  3''. 


No.  5696. 


Applied  loads. 

perTncli. 

Snocessive 
elongation 
per  inch. 

Permanent 
set. 

Sncoessive 
set. 

Remarks. 

Total. 

Per  aouare 

Potindt. 

250 

1.250 

2.500 

5,000 

7,500 

8.750 

10.000 

10,500 

10,760 

11.000 

11.250 

11,500 

11,750 

Ptmnda. 
1.000 
6,000 
10,000 
20.000 
30,000 
85.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 

Inch. 
0. 

.000133 
.000333 
.000667 
.001033 
.001200 
.001400 
.001467 
.001500 
.001533 

Inch, 
0. 

.000133 
.000200 
.000334 
.000366 
.000167 
.000200 
.000067 
.000033 
.00603.^ 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000033 

.000038 

.  001567          -  000031 

.001600 
.001633 
.001700 
.003667 
.005187 
.005833 
.007333 
.008167 
.1200 

.000033 
.000033 
.000067 
.001067 
.001500 
.000666. 
.001500 
.000834 
.111833 

12.000    ,        48,000 
12.250            40,000 
12,500            50,000 
12,750            51,000 
13.000            62,000 
13,250            53,000 
72y4S0            89.060 

General  summary,  i 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    89,060 

Elastic  limit  per  sanare  inch. of  original  section do...    48,000 

Elongation  per  inen  after  mpture inch..      .2000 

Elongation  per  inch  onder  s&ain  at  elastic  limit do...  .001700 

Redaction  in  diameter  at  point  of  mptnre do...       .165 

Redaction  in  area  after  rapture,  per  cent  of  original  section 48.7 

Position  of  roptore at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  leotions M3,^38*,".09 
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13-inch  b.  l.  bifled  h0btab8. 
Jaoxbt. 


Vq.  570& 


MarkSy  mt^ 

Diameter,  ''.585. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3'\ 


Applied  loads. 

Elonntion 
per Inch. 

SaoeesalTo 
eloneation 
per  Inch. 

Permuient 
set 

Sacoeaalve 

permanent 

set. 

Remarka. 

Total. 

POTMIUffe 

inoh. 

Poundt. 

250 

1,250 

2,600 

5,000 

7,600 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,600 

11,760 

12,000 

12,260 

12,500 

12,750 

13,000 

13,260 

13,600 

13,750 

22,790 

Poundt, 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45.000 
48,000 
47,000 
48.000 
48.000 
60,000 
51,000 
52,000 
53,000 
54,000 
56,000 
91,180 

Inch. 
0. 

.000100 
.000800 
.000638 
.001000 
.001187 
.001388 
.001400 
.001438 
.001500 
.001538 
.001800 
.001838 
.001087 
.001700 
.001733 
.003000 
.004000 
.006000 
.009087 
.000687 
.1400 

Inch. 
0. 

.000100 
.000200 
.000388 
.000087 
.000187 
.000108 
.000087 
.000088 
.000087 
.000033 
.000087 
.000033 
000034 
! 000033 
.000083 
.001207 
.001000 
.004000 
.001087 
.000800 
.180333 

Inch. 
0. 
0. 

0. 

Initial  load. 

Elaaiio  limit. 
Tenaile  strength. 

0. 

0. 

General  summarj/. 

Tensile  strength  per  square  inch  of  oriffinAl  section : .ponnds..    91,180 

ZUstio  limit  per  square  inch  of  originu  section do...    60.000 

Elongation  per  inon  after  rupture inch..      .2187 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  dinmeter  at  point  of  rupture do...       .186 

Sednotion  in  area  after  rupture,  per  cent  of  original  section 49.7 

FositloB  of  mptare r'.8fk«Mneck 

Character  of  broken  surface silky 

EloDgaftionof  inohiecUons 'M7, ''.86*,  ".12 


la-INOH   B.  L.  RIFLED   MC^tTABS. 

Jacket. 
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No.  6U«, 


Marks,  ?^^^ 

Diameter,  ".664. 

Sectional  area,  .25  aqaare  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elonntion 
per  mob. 

SnoreMive 
elonntion 
per  Inoh. 

Fermaneiit 
set. 

Sncoeasive 

Remarks. 

TotaL 

Per  sonare 

Pounds. 
260 
1,250 

Pounds. 
1.000 

Inch. 
0. 
.000067 

.000267 
.000638 
.000967 
.001100 
.001300 
.001367 
.001600 
.001633 
.001667 
.001700 
.001783 
.001800 
.003667 
.00'%333 
.006667 
.008167 
.009338 

Inek, 
0. 

.000067 
.000200 
.000360 
.000334 
.000133 
.000200 
.000067 
.000233 
.000033 
.000034 
.000033 
.000033 
.000007 
.001867 
.001666 
.001334 
.001500 
.001166 

Inch. 
0. 
0. 

InOL 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

2,500  1      idiooo 

5,000    1        20,000 
7. 500            30, 000 
8,750    ,        35.000 
10. 000            40, 000 
10.500            42.000 
12, 500            50, 000 
12,750            B1  000 

::::;:!:;;:!":"""": 



0. 

0. 

13,000 
13,260 
13,500 
13,750 
14.000 
14,250 
14.500 
14,750 
15.000 
23,120 

52.000 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 
59,000 
60,000 
92.480 

General  eummary. 

Tensile  stieogdi per  square  Inoh  of  orifiiial  seotlon pounds..    02.480 

Elastiolimitper  Muiare  inch  of  original  seotion do...    55,000 

IDongatloa  per  inch  aftermpUirs inch..      .2133 

WemgatioB  per  inch  under  strain  at  elastic  limit do...  .001800 

BcdacUeniii  diameter  at  point  of  mptnro do...       .144 

Sedoction  in  area  after  raptors,  peroentof  original  section 44.6 

Position  of  mptare at  middle  of  atcni 

Chwactsr  of  broken  surface Ailky 

""         ■     I  of  inoh  sections ".13,  ".38*,  ".13 
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12-inch  b.  l.  rifled  martars. 
Jacket. 
No.  6715. 


Marks,  '^^^r'' 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
.  Gauged  length,  3". 


Applied  loads. 

Elonsation 
per  inch. 

Sncceaaive 
elongation 
perlnch. 

"•^-                set. 

Bemorks. 

Total. 

Per  sqnaro 
inch. 

Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
10,500 
12,500 
12,750 
13,000 
13,250 
13. 500 
13,750 
14,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
50.000 
51,000 
52,000 
53,000 
54,000 
65,000 
Rft  000 

Jneh. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001733 
.001767 
.001833 
.001867 
.001933 
.001967 
.002000 
.  002033 
.  002333 
.006667 
.007833 
.008833 
.010000 

Tneh. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000067 
.000833 
.000034 
.000066 
.000034 
.000066 
.000034 
.000033 
.000033 
.000300 
.004384 
.001166 
.001000 
.001167 

Inch.             Indi. 

I        ..':. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0.                 

0.                 

14,250    .        57,000 
14,500    1        58,000 
14, 750    1        f^  000 

15,000 
15,250 
15,600 
23,180 

60,000 
61,000 
62.000 
92,720 

General  eummarff. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,720 

Elastic  limit  per  square  inch  of  originiu  section do...    57.000 

Elongation  ]>er  inch  after  rupture inch..      .2233 

Elongation  per  inch  under  strain  at  olasticlimit do...  .002033 

Induction  in  diameter  at  point  of  rupture - do...        .164 

Keduotion  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surface fine  silky 

ElongaUon  of  inch  sections ".11,  ".34*,  ".22 


12-incu  b.  l.  rifled  hortabs. 
Jacket. 
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No.  6718. 


Marks,  ^% 

Diameter,  ''.605. 

SectionsJ  area,  .25  square  inch. 

Qauged  length,  3'^ 


Applied  IcMdii. 

EloDfcatlon 
per  Inch. 

Saooesaire 
elongation 
perlnch. 

Pennanent 
set. 

Snooesaive 

permanent 

set. 

Inch. 
0. 

Bemarka. 

Total. 

PemqiurB 
inob. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
8,750 
10.000 
10.500 
10,750 
11.000 
11.250 
11.500 
11,760 
12,000 
12.250 

12.500 

12.760 
13,000 
13.250 
13.500 
22,700 

Pounds. 
1.000 
5.000 
10,000 
20.000 
30.000 
35.000 
40,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 

50,000 

51,000 
52,000 
58,000 
54,000 
01,160 

Inch. 
0. 

.000133 
.000300 
.000633 
.000033 
.001100 
.001267 
.001333 
.001367 
.001400 
.001433 
.001467 
.001467 
.001500 
.001507 
/    .001700 
\    .002867 
.004500 
.005267 
.006267 
.007333 

Inch. 

0. 

.000133 
.000167 
.000333 
.000300 
.000167 
.000167 
.000066 
.000034 
.000033 
.000033 
.000084 

0. 
.000038 
.000067 
.000133 
.000867 
.001883 
.000767 
.001000 
.001066 

Inch. 
0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  sirength. 

0. 

0. 

Gmeral  summary, 

Tomflo  strength  per  square  inoh  of  original  section pounds..    91,160 

Haatle limit  per  Bonare  inch  of  original  section do...    49,000 

Xlongatkm  per  inen  after  mptnre inch..      .1833 

Elongation  per  inch  under  strain  at  elaatio  limit do...  .001567 

Eednetion  in  diameter  at  point  of  rnpture do...        .135 

Sedaotion  in  area  after  rupture,  per  centof  original  section 41  9 

Position  of  rupture 1".56  fVom  neck 

Character  of  broken  aurface silky 

Skngatiim  of  inch  secttons ^'.12,  ".33\  ".10 
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12-IKCH   B.  L.  RIFLED  MORTARS. 


TABULATION  OF   TENSION  SPECIMENS  FROM  l^-INCH  B.  X.  RIFLED 
M0BTAB8  {STEMS  J"  LONG,  ",664  DIAMETER). 


So. 

of 

test 


Position  in 
gun. 


Location 
of  speci- 
mens. 


Elastic 
limit 
per 

sqnare 
inch. 


Tensile 
strength 

per 

square 

inch. 


Ekm. 
Iton. 


Con 

trac 

tion 

of 


"Ippearanoe 
fraotare. 


ioeof 


S657 


5556 
5559 
6658 
6670 

&&e9 


Tnbe. 


Middle 


do. 

do. 

do. 

do. 

do. 


.do... 

.do 

.do 

.do 

.do 


5573  TubeKo.2.. 

5574   do 

Tube 

Tube  No.  9. . 


5627 
5646 


6676     Tube  No.  10  .. 


5695  !  Tube  . . 

5704    do. 

5708    do. 

5561     Jacket. 

5560    do  . 

5572    do. 

5571  j do. 

5584    do  . 

! 

5585  I do. 

5608    do  . 

5628  1 do. 

5660    do. 

6675    do. 

569G    ....  do  . 

5705    do. 

5716    do. 

5715    do. 

5718    do  . 


Outside 
...do.. 
Middle 
Outside 

InMide  . 


Middle 
...do  . 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 


...do.. 


....do... 
....do... 
....do... 
....do... 
OuUide 
Middle  . 
....do.. 
Outside. 
...do.. 
Middle  . 


Pounds. 
46,000 


46,000 
48,000 
40,000 
44,000 
47,000 


41,000 
40,000 
40,000 
44,000 

50,000 


45.000 
47,000 
47,000 
45,000 
45,000 
45,000 
47,000 

40,000 


49,000 
44,000 
48.000 
51,000 
59,000 
48,000 
60,000 
55,000 
57,000 
49,000 


Poundt, 
86.720 


88,840 
00.760 
89,640 
85,760 
86,440 


90,480 
81,160 
88.160 
83,320 

89,240 


86,720 
79,360 
85,640 
88,320 
86,440 
88,120 
88,920 

92,280 


91,440 
87,360 
91, 240 
93,960 
92,880 
80,960 
91,160 
92,480 
92,720 
91,160 


Pr.tL 
24.3 


20.7 
20 
22,7 
19.7 


24.7 
24.7 
21 
20.3 

16.7 


23.7 

26.7 

24.7 

22 

23.3 

23.3 

11 


Pr.ei, 
47.2 


47.2 
49.7 
47.2 
47.2 
36.4 


44.6 
47.2 
52.2 
44.6 

6.7 


40.7 
49.7 
40.7 
49.7 
47.2 
8.4 


18.7  '  24.6 


22.7 

23.3 

19 

21.3 

21.7 

20 

21.7 

21.3 

22.3 

18.3 


44.6 
47.2 
44.6 
49.7 
37.1 
49.7 
49.7 
44.6 
49.7 
41.9 


Silky,  minute  cracks 

developed  in    sor- 

face  or  stem. 

Silky 

oo 

Silky,  obUqne 

Silky 

Granular    55    per 

cent,     silky    flaky 

46  per  cent. 
Silky,  oblique 

rio— ■:—::. 

SUky.  with  trace  of 
granulation. 

Granular,  band  of 
flaky  metal  across 
fractured  surlSsce. 

SUky 

....do 

Silky,  oblique 

^!'3.::::::::;:;::::: 

....do 

Granular,  flaky 
streak. 

Granular,  radiating 
from  a  flaky  dull 
spot  at  circumfer- 
ence. 

^ll-'Jo 


...-do 

....do 

...do 

...do 

....do 

...do 

Fine,  silky. 
Silky 


Breech  end. 


Mnaale  end. 
Breech  end. 
Mnaala  en4. 
Breech  end. 
Mnaaleeai. 


Breeoh  end. 

Muxale  end. 

Breech  end. 

Do. 

Musale  end. 


Breeehend. 

Da 
MuBsle  end. 
Breeoh  end. 
Mussle  end. 
Breeehend. 
Mussle  end. 

Do. 


Breeoh  end. 
Musale  end. 
Breech  end. 
MuBzle  end. 

Do. 
Breech  end. 
Mussle  end. 
Breech  end. 

Do. 

Do. 
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EIFLE-BABBEL   STEEL,  .30-CALIBEK. 


Ill 


BIFLE-BABBEL  STEEL,  .30  GALIBEB 

Stock  for  Barbels. 

No.  r>537. 


Marks,  49. 

Diameter,  ".506. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  3". 


Applied  loads. 

EIoDffation 
per  inch. 

SnooeBcdve 

Permanent 
set. 

Sncoessive 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
perlnch. 

permanent 
set. 

Pounds. 

200 
1.000 

Pounds. 
1,000 
&.000 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001333 
.001700 
.002067 
.002333 
.006233 
.006667 
.007300 
.008133 
.008767 
.009167 
.010133 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 
.0567 
.0733 
.1200 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000333 
.000367 
.000367 
.000266 
.003900 
.000434 
.000633 
.000833 
.000634 
.000400 
.000966 
.003167 
.0034 
.0033 
.0033 
.0034 
.0083 
.0333 
.0067 
.0067 
.0100 
.0166 
.0467 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

Tensile  stren^h. 

2,000            10,000 
4,000            20.000 
6,000    1        30,000 
8,000            40,000 
10,000    1        50,000 
12,000            60,000 
13,400    1        67,000 
13,600            68,000 
13.800    ,        69,000 
14,000            70,000 
14,200    I        71,000 
14,400    1        72,000 
14.600    ,        73,000 
14.800    '        74,000 
IS,  600            78. 000 
16, 100            82, 000 
17, 200            86, 000 
18.000    1        90.000 
18,800    '        94.000 
19,600    1        98,000 
20,400    •      102,000 
21,200    1       106,000 
22,000    1       110.000 

0. 

0. 



1 

:;;  :     1 

1 

.1 

1 

1 

1 

1 

;:::.i ;:::;; 

22,800 
23,600 
24,120 

114,000 
118,000 
120,600 

i:;:::::::::';;:;:::;:::: 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orinnal  section pounds..  120,600 

Elastic  limit  per  sonare  inch  of  original  section do. . .    67, 000 

Elongation  per  incu  after  rapture inch..      .1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002333 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture I". 4  from  neck 

Character  of  broken  surface fine  silky;  tra<;eof  granulation 

ELongatioiiofiiialiMOtkms ".10,  ".26",  "05 
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rifle-babrel  steel,  .30-caliber. 

From  Foroed  Barrel. 

No.  5538. 


Marks,  49  A. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


AppUed  loads. 

Elongation 
perlnoh. 

Inch. 
0. 

.000133 
.000307 
.000733 
.001100 
.001467 
.001800 
.0010:{3 

.008000 

.000167 

.000667 

.0100 

.0133 

.0167 

.0200 

.  0233 

Snocewive 
elonjeatiOD 
per  inch. 

Permanent 
set. 

Snocenaive 
aet. 

Renuuka. 

ToUl. 

Per  square 
inoh. 

Pmtndt. 
200 
1.000 
2.000 
4. 000 
6,000 
8,000 
10,000 
11,000 
11,400 

10.800 
11,000 
11,200 
11,600 
12.000 
12,800 
13.600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
19,720 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55.000 
67,000 

54,000 
55,000 
56,000 
58.000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92.000 
96,000 
98.600 

Inch. 
0. 
.000133 
.000234 
.000366 
.000367 
.000367 
.000333 
.000183 
.000067 

.006000 
.001167 
.000500 
.000333 
.0033 
.0034 
.0033 
no2» 

Imeh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

.000033 

.000033 

.0300                MM7 

.M32 
.0400 
.0500 
.0600 
.0800 
.1333 

.0038 
.0067 
.0100 
.0100 
.0200 
.0533 

General  summary. 

Tensile  strength  per  aqoare  inch  of  original  aeotion p«nnds..    96.600 

Elastic  limit  per  aqnaie inch  of  original  aection do...    57,000 

Elongation  per  inch  after  rnptare inch..      .1867 

Elongation  per  Inch  nnderatrain  at  elaatio  limit do...  .OIBOOO 

Keduotionin  diameter  at  point  of  rupture do...       .095 

Keduction  in  area  after  rnptare,  per  cent  of  original  aection 30.7 

Position  of  rupture l".4flmnneck 

Character  of  broken  surface flue  ailky,  40  per  cent;  granular,  60  percent 

EloDgationof  inohaeoUona ".14,  "A  *,  ".18 
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Samples  from  Uollsp  Barrel,  Begular  Stock  in  Use. 

breech  end. 

No.  6580. 
Marks,  No.  49. 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Ganged  length,  3'^ 


AppU«d  loads. 

Etonsation 
permch. 

Sacce«8iTe 

Permanent 

BOt. 

Inch. 
0. 
0. 

SaccoMive 

permanent 

set. 

BemarkB. 

Total. 

Persqnare 
inoh. 

elongation 
per  inch. 

P^mndM. 
200 
1,250 
2.500 

5,000 
7.500 
10,000 
12,500 
14.500 
14,750 

15,000 

15,500 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
58,000 
50,000 

60,000  1 

62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,680 

Jneh. 
0. 

.000133 
.000367 
.000700 
.001067 
.001433 
.001800 
.002033 
.002100 
.003167 
.008500 
.0100 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 

.0400 
.0467 
.0600 
.0800 
.1233 

Inch, 
0. 

.000133 
.000234 
.000333 
.000367 
.000366 
.000367 
.000233 
.000067 
.001067 
.005333 
.0015 
.0033 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0133 
.0200 
.0433 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

26.670 

J 

General  tummary. 


Tensile  strmgtli  p«r  iqiuffe  inch  of  original  section. , 


.poimdi., 


Elaetio  limit  per  Muare  inch  of  original  section do... 

ElongaUon  per  incn  after  raptnre.............. inch. 


106,680 
50,000 
.1600 
.002100 
064 


Elongation  per  inch  nnder  strain  at  elastic  limit do.. 

Bednction  in  diameter  at  point  of  rnptore do.. 

Bednction  in  area  after  raptorei  per  cent  of  original  section 27.6 

Position  of  rapture ".9  from  neck 

Character  of  broken  service flue  granular,  raidiating  from  a  spot  near  the  center 

Elongation  of  inch  sections ".21*, 'M6,  ".U 

H.  Doc.  164- — 8 
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BIFLE-BARREL   STEEL,  .30-CALIBER. 


MUZZLE  BND. 
No.  5681. 


Marks,  No.  49. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Saooessive 

elongation 

per  inch. 

Permanent 
sot. 

Saooessive 

permanent 

set. 

Kemarks. 

Totol. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12,000 
12,200 
12,400 

11,800 
12,000 
12,200 
12,400 
13,200 
14,000 
14,800 
15,600 
16,400 
17,200 
18,000 
18,800 
19,600 
20.400 
21,200 
21.410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60.000 
56,000 
60.000 
61.000 
62,000 

59.000 
60,000 
61,000 
62,000 
66,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
98,000 
102,000 
106,000 
107, 050 

In.,. 
0. 

.000183 
.000833 
.000667 
.001000 
.001367 
.001700 
.001900 
.002067 
.002100 
.002133 

.003833 

.006000 

.008833 

.009338 

.0133 

.0167 

.0200 

.0233 

.0267 

.0333 

.0367 

.0467 

.0538 

.0667 

.0933 

.1200 

Jneh. 
0. 

.000133 
.000900 
000834 
!000383 
.000367 
.000383 
.000200 
.000167 
.000033 
.000033 

.001700 

.002167 

.002333 

.001000 

.003967 

.0034 

.0033 

.0033 

.0034 

.0066 

.0034 

.0100 

.0066 

.0134 

.0266 

.0267 

Jneh, 
0. 
0. 

Inch. 

0. 

IniUalload. 

Elastic  limit. 
LoadfeU. 

Tensile  strength. 

;::;;::;::::::::::::::" 

0. 

0. 

. 

General  aummary. 

Tensile  Btrangth  per  sqiiare inch  of  original  seciloii pounds..  107,050 

Elastic  limit  per  aqoare  inch  of  original  section do...    61,000 

Elongation  per  inon  after  mptnre inch..      .1667 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002133 

Redaction  in  diameter  at  point  of  rnpture do...       .005 

Bednotion  in  area  after  mptnre,  per  cent  of  original  section do...       34.0 

Position  of  mptnre 1"  Item  neck 

Charaotor  of  hroken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections , ^'.25*,  ".15,  ".10 
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Two  Samples  prom  a  Barrel  that  had  been  Eolled,  Cooled 
IN  Air,  Beheated  in  Coal  Furnace,  and  Annealed  in  Char- 
coax. 

from  muzzle  end. 


No.  5547. 


Marks,  49-A-M. 
Diameter,  '^505. 
Sectional  area,  .20  sqaare  inch. 
Gauged  length,  3''. 


Applu 
Total 

<dloaiU. 

PerMuare 
incli. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
66,000 
58,000 
60,000 

56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
66,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
96,000 
102,000 
106,000 
107,550 

Elongation 
per  inch. 

Sncceasive 
elongation 
per  Inch. 

Inch, 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000334 
.000166 
.000134 
.000166 

.001367 

.000833 

.001834 

.001000 

.000866 

.001107 

.0041 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0066 

.0067 

.0133 

.0200 

.0434 

Permanent 
set. 

Inch, 
0. 
0. 

SacceMive 

permanent 

aet. 

0. 

Itomarka. 

Pounds. 

200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11.000 
11,600 
13.000 

11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
13,200 
14,000 
14.800 
15,600 
16,400 
17,200 
18,000 
18,800 
19,600 
20,400 
21.200 
21.510 

Inch. 
0. 

.000100 
.000300 
.000683 
.001000 
.001333 
.001667 
.001833 
.001967 
.002138 

.003500 

.004333 

.006167 

.007167 

.008033 

.009200 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0867 

.0433 

.0500 

.0633 

.0833 

.1267 

Initial  load. 

0. 

Elaatio  limit. 

LondfeU. 

:;".:;i :::::: 

1 

1 

1 

1 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  i>er  square  inch  of  original  section pounds..  107,560 

Elastic  limit  per  sanare  inch  of  original  section do...    58,000 

ElongaUiln  per  incn  after  mpture inch. .      .  1807 

Elottgaticm  per  inch  nndor  strain  at  elastic  limit do. . .  .  001967 

Jlednction  in  diameter  at  point  of  mpture do...        .105 

Seduction  in  area  after  rupture,  percent  of  originai  section 37. 1 

Position  of  rupture 1".23  from  neck 

Clwracterof  broken  surface silky,  with  trace  of  granulation 

Elongation  of  inch  sections ".18,  ".21*, ".22 
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Frok  Bbeeoh  End  of  same  Barrel  as  No.  5547. 

Ko.  5548. 
Marks,  49-A  B. 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounda. 

200 

1.000 

2,000 

4.000 

6,000 

8,000 

10,200 

11,000 

11,200 

11.400 

11.000 

11,000 
11.200 
11,400 
11,600 
11,800 
12,000 
12,400 
13,200 
14,000 

i4.eoo 

15,600 
16,400 
17,200 
18,000 
18,800 
19,600 
20,400 
21,200 
21,270 


Per  square 
inch. 


Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
51,000 
55,000 
66,000 
57,000 
58,000 

55,000 
56,000 
57,000 
58,000 
50,000 
60.000 
62,000 
66,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
04,000 
06,000 
102,000 
106,000 
106.350 


Elon^tioD 
per  inch. 


Jneh. 
0. 

.000133 
.000300 
..000667 
.001000 
.001333 
.001700 
.001900 
.001967 
.002000 
.002133 

.003033 

.003567 

.007000 

.007600 

.008033 

.008600 

.009833 

.0133 

.0167 

.0200 

.0233 

.0267 

.0333 

.0367 

.0483 

.0533 

.0667 

.0967 

.1167 


Sacoeesive 
elonf^ation 
per  inch. 


Inch. 

0. 
.000133 
.000167 
.000367 
.000333 
.000333 
.000367 
.000200 
.000067 
.00003:1 
.000133 

.000900 

.000534 

. 003433 

.000600 

.000433 

.000567 

.001233 

.003467 

.0034 

.0033 

.0033 

.0034 

.0066 

.0034 

.0066 

.0100 

.0134 

.0300 

.0200 


Permanent 
set. 


Inch. 


SncceMive 
permanent 


Inch. 


Remarks. 


Klastic  limit. 
LoadfelL 


Tensile  strenj^th. 


General  eummary. 

Tensile  strenth  per  square  inch  of  original  section poands..  100,350 

Elastic  limit  per  sqaare  inch  of  original  section do...    57,000 

Elongation  per  incli  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Seduction  in  diameter  at  point  of  rupture do. . .        .  105 

Red  action  tn  area  after  m  p  tare,  per  c«n  t  o  f  original  section 37. 1 

Position  of  rupture ".06  ttom  neck 

Character  of  broken  surface silky,  with  traoeof  sranulatioii 

Elongation  of  inch  sections ".27S  ".16,  ".10 
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Bab,  1^^05  Diameter. 

No.  6539. 
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HarkB,  60. 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Ganged  lengthy  3''. 


EloneatioD 
per  inch. 

SaooeMlve 
elongation 
per  inoh. 

Permanent 
eet. 

SaooeasiTe 

permanent 

set. 

Bemarks. 

Total. 

PerMuiarB 

Powuls. 

200 
1,000 
2.000 
4,000 
6,000 
8,000 
10.000 
12,000 
14.000 
15,000 
15,200 
15,400 

14,800 
15,000 
15,200 
16,000 
16.800 
17.600 
18,400 
19,200 
20.000 
20,800 
21,600 
22,400 
23,200 
24,000 
24.390 

Paundt. 
1,000 
5,000 
10,000 
20.00U 
30,000 
40,000 
50,000 
60,000 
70,000 
75,000 
76.000 
77.000 

74.000 
75.000 
76.000 
80,000 
84,000 
88,000 
02,000 
96,000 
100,000 
104,000 
106,000 
112,000 
116,000 
120.000 
121,950 

Inek. 
0. 

.000100 
.000900 
.000633 
.000967 
.001300 
.001633 
.001967 
.002383 
.002533 
.002567 
.002638 

.005000 

.009500 

.010383 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0967 

.0400 

.0500 

.0567 

.0800 

.1300 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000333 
.000334 
.000366 
.000200 
.000084 
.000066 

.002367 

.ootr^w 

.000833 

.002967 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0033 

.0100 

.0067 

.0233 

.0500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  loacl. 

• 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section • pounds..    121,950 

Elsstie limit  per  sooaxe  inch  of  original  section do...      77,000 

Elongation  per  inch  after  ruptare inch..       .1067 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  002633 

Kednctioa  in  diameter  at  point  of  rupture do...         .125 

Redaction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture 1"  .47  from  neck 

Character  of  oroken  surface very  fine,  silky 

Elongation  of  inch  sections -. ".11,  ".28*.  ".11 
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RIFLE-BABBEL  STEEL,  .30-CALIBER. 

New  Stock. 


Marks,  61. 

Diameter,  '^505 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneation 
per  inch. 

SncooMive 

Saoceasire 

permanent 

aet 

Kemarka. 

Total. 

PerBqnare 

elongation  "''^lUJ"""" 

i 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,000 

14.000 

14,600 

14.800 

14,000 

14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,860 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
70,000 
73,000 
74,000 

70, 000  { 

72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
106,800 

Inch. 

0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001733 
.002133 
.002333 
.002500 
.002600 
.002767 

.004833 

.010000 

.0167 

.0233 

.0267 

.0300 

.0367 

.0433 

.053:) 

.0633 

.0867 

.1433 

0. 
.000183 
.000200 
.000834 
.00a333 
.000367 
.000366 
.000400 
.000200 
.000167 
.000100 
.000167 

.002066 

.005167 

.0067 

.0066 

.0034 

.0033 

.0067 

.0066 

.0100 

.0100 

.0234 

.0566 

Inch. 
0. 
0. 

IncK 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

1 

1 

r       *  •" 

0. 

.000067    1      .000067 

1 

Tenailo  sirenKth. 

Oeneral  summary. 

Tensile  Btrength  per  square  inch  of  original  Acotion.... • ponndf*..  100,800 

Elastic  limit  per  Hooare  inch  of  original  section do. . .    TA,  000 

Elongation  per  incD  after  rupture inch..    ".  2J67 

Elongation  per  inch  under  Mtrain  at  elastic  limit do...  .OU2600 

Reduction  in  diaraeter  at  point  of  rupture do...      ".145 

Reduction  in  aroaafter  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface very  fine,  ailky 

Elongation  of  inch  secUoua ".16,  ".40*,  ".15 


RIFLE-BARREL   STEEL,  .30-OALIBEB. 
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Fbok  Forged  Barrel  of  New  Stock. 


No.  5541. 


Marks,  61  A. 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3^'. 


AppUod  loads. 

Elongfttton 
peruich. 

Snocaative 
olonntion 
perlnoh. 

PermAneat 
set. 

SnoceMive 

pennAnent 

set. 

Remarks. 

Totol.     ^«^X" 

rounds.      Pounda. 

200              1,000 
1,000              5,000 
2,000    1        10,000 
4,000    1        30,000 
6,000    1        30,000 
8.000            40,000 
10,  OOO     '        50. 000 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001700 
.002083 
.003333 

.004267 

.004667 

.008000 

.009333 

.010000 

.0138 

.0200 

.0233 

.0267 

.0300 

.0367 

.0433 

.0533 

.0633 

.0867 

.1400 

Inch, 
0. 

.000133 
.000200 
.000334 
.000333 
.000367 
.000383 
.000333 
.001300 

.000934 

.000400 

.003338 

.001333 

.000667 

.0033 

.0067 

.0038 

.0034 

.0033 

.0067 

.0066 

.0100 

.0100 

.0234 

.0588 

Inch, 

a 

0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit 
Load  fell 

Tensile  strength. 

0. 
0. 

12,000 
12,200 

11,200 
11,400 
11,600 
11,800 
12,000 
12,800 
13.600 
14,400 
15.200 
16,000 
16.800 
17,600 
18,400 
10,200 
20,000 
20,510 

60,000 
61,000 

56.000 
57,000 
68,000 
59,000 
60,000 
64,000 
68,000 
72.000 
76.000 
80,000 
84,000 
88,000 
02,000 
96.000 
100,000 
102,560 





Oeneral  summary. 

Tensile  strength  per  square  ineh  of  oriffinal  section '• ..ponnds..  102,550 

Baatic  limit  per  eauare  inch  of  original  section do...    00,000 

Elonicatlon  per  inch  after  rupture inch..      .2l3«i 

Elongation  per  inch  under  strain  at  elastio  limit do...  .002033 

Kedactkm  in  diameter  at  point  of  rupture do...       .105 

Reduction  In  area  after  rupture,  percentof  original  section 87.1 

Poeition  of  rupture 1".6  from  neck  • 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

'    I  of  inch  leotlona Mi,"^2*/'.18 
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RIFLE-BARREL   STEEL,  .30-CALIBER. 

New  Sample,  Bar  l'^4  Diamei*er. 
No.  5542. 


Marks,  62. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


AppUedloadB. 

Klongation 

SuooeMive 

elongation 

perlnch. 

Permanent 
set. 

Snoceeaive 

permanent 

set. 

Remarks. 

Total. 

Per  sqnare 

Pound*. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
15,000 
15,600 
15,800 
16,000 
16,200 
16,400 
16,600 
16,800 
17,000 
17.200 
17,400 
17,600 
17,800 
18,000 
19,200 
20,000 
20,800 
21,600 
22.400 
23,200 
24.000 
24.800 
25,600 
26.400 
27.200 
27,980 

Pounds. 
1,000 
6,000 
10,000 
20.000 
30.000 
40,000 
50,000 
60,000 
70,000 
75.000 
78,000 
79,000 
80,000 
81.000 
82,000 
83,000 
84,000 
86,000 
86,000 
87,000 
88,000 
89,000 
90,000 
96,000 
100,000 
104,000 

Ineh. 
0. 

.000138 
.000833 
.000700 
.001033 
.001367 
.001733 
.002100 
.002500 
.002700 
.002867 
.002933 
.003067 
.003333 
.004267 
.004000 
.006100 
.006667 
.007033 
.007467 
.008067 
.008833 
.009500 
.0133 
.0167 
aaaa 

Inek. 
0. 

.000133 
.000200 
.000367 
000333 
[000334 
.000366 
.000367 
.000400 
.000200 
.000167 
.000066 
.000134 
.000266 
.000934 
.000633 
.001200 
.000567 
.000366 
.000434 
.000600 
.000766 
.000667 
.0038 
.0034 
.0033 
.0033 
.0034 
.0038 
.0033 
.0034 
.0066 
.0007 
.0167 

Ineh. 
0. 
0. 

Inch. 

0. 

IniUalload. 
Elastio  limit. 

Tensile  strength. 

.000033 
.000033 
.000033 

.000038 
0. 
0. 

.000300 

.000267 

108, 000          ■  0233 

112,000 
116,000 
120,000 
124,000 
128,000 
132,  000 
136,000 
139,900 

.0267 
.0300 
.0383 
.0867 
.0433 
.0500 
.0667 

1  

General  Bumnuirp, 

Tensile  Strenj^h  per  sqnare  inch  of  orif^nal  section ponnds..  139,900 

Elastic  limit  per  sauare  inch  of  original  section .do...    79,0U0 

Elongation  per  inch  after  rupture inch..      .1533 

Elongation  per  inch  under  strain  at  elaaticllmit do...  .002933 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section do...       37. 1 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface very  fine  silky,  onp-shaped  ends 

BloBgation  of  inch  Motions '^.lO,  ".26-. 'MO 


rifle-barrel  steel,  .80-caliber. 

New  Sample,  Bar  1".15  Diameter. 

No.  6543. 
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Marks,  63. 

IMauieter,  '^506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3^\ 


Applied  iMida. 

Elonsation 
per  Inch. 

Saceeaaive 
eloDj^ation 
perioch. 

Permaneiit 
aet. 

SnoceaaiTe 
aet. 

Remarka. 

Tot^-       ^"ilX" 

PimndM. 
300 
1,000 
2,000 
4,000 
6.000 
8,000 
10.000 
12,000 
14,000 
14,200 
14,400 

14,000 
14,200 
14.400 
14,000 
14.800 
16,000 
16,800 
17,600 
18,400 
10,200 
20.000 
20,800 
21,600 
22,400 
23,000 
24.000 
24,410 

Poanda. 
1.000 
5.000 
10.000 
20.000 
30,000 
40,000 
50.000 
60.000 
70,000 
71,000 
72,000 

70,000 
71,000 
72.000 
73.000 
74.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
104,000 
108,000 
112,000 
116,000 
120.000 
122,050 

Inch. 
0.. 

.000133 
.000300 
.000633 
.000067 
.001333 
.001667 
.002000 
.002400 
.002433 
.003000 

.005333 

.008367 

.009033 

.009633 

.010067 

.01H3 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0400 

.0467 

.0567 

.0707 

.1100 

Inch. 
0. 

.000133 
.000167 
.000333 
.000334 
.000366 
.000334 

.000400 
.000033 
.000567 

.002333 

.003034 

.000666 

.000600 

.000434 

.003233 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0033 

.0067 

.0100 

.0200 

.0333 

Inch,, 
0. 

Inch. 
0. 

Initial  load. 

£laatio  limit. 
LoadfeU. 

Tenaile  atrengtb. 

0. 



0. 





. 

General  eummary. 


Tenaile  fltrength  per  aqnare  inch  of  oriffinAl  aection .•••.•.••••■••....*... pounds. 

Blaatic  limit  per  square  inch  of  original  aection do. . 

Klongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  atrain  at  elaatlo  limit do. . 

Bedoction  in  diameter  at  point  of  raptnro do.. 

Redaction  In  a rea  after  rupture,  per  cent  of  original  aection 40. 3 

Position  of  rupture 1".5  from  neck 

Charaeter  of  broken  aurface fine  ailkj- ;  trace  of  granulation ;  cup-Bhape<l  enda 

EldDgatira  of  inch  aeotiona ".  10, ".  29*, ".  13 


122,050 

71,000 

.  1733 

.  002433 

.115 
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RIFLE-BARREL   STEEL,  .30-CALIBEB. 


New  Sample,  Bab  1/^5  Diameter. 
No.  5644. 


Marks,  64. 

Diameter,  ''.606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

i4,eoo 

14,800 
15,000 
15,200 
15,400 
15.600 
15,800 
16,000 
16, 200 
16,400 
16,600 

16,800 

17,000 
17,200 
17,400 
17.600 
18,400 
19,  200 
20,000 
20,800 
21,600 
22,400 
2»,200 
24, 000 
24,  800 
25,600 
26,  400 
27,200 
27,510 


Per  Miuare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
70,000 
71,000 
72.000 
73,000 
74.000 
75.000 
76,000 
77.000 
78,000 
79,000 
80,000 
8U00O 
82,000 
83,000 

84,000 

85,000 
86,  000 
87,000 
88,000 
02,000 
96,000 
100,000 
104,000 
108, 000 
112,  000 
116,000 
120.000 
124,000 
128,000 
132,  000 
136,  000 
137,550 


Elonffaiion 
per  Inch. 


Inch. 
0. 

.000133 
.000333 
.000700 
.001000 
.001367 
. 001733 
.002100 
.002467 
. 002533 
.002567 
.002600 
. 002633 
. 002667 
.002700 
.002733 
.002800 
.002833 
.002900 
.002967 
.  003033 
.003100 
f.  003300 
\.  005667 
.006833 
. 007900 
.  008667 
.009133 
.0133 
.0167 
.0200 
.  0200+ 
.0233 
.  0267 
.0300 
.0367 
.0400 
.0407 
.0000 
.0767 
.1000 


SncoeBsive 

elongation 

per  inch. 


In^i. 
0. 

.000133 
.000200 
.000367 
.000300 
. 000367 


.000367 

.000367 

.000066 

.000034 

.000033 

.000033 

.0000.34 

.000033 

.000033 

.000067 

.000033 

.000067 

.000067 

.000066 

.000067 

.000200 

.002367 

.001166 

.  001067 

.000767 

.000466 

.004167 

.0034 

.0033 

.OOOOi 

.0033 

.0034 

.6033 

.0067 

.0033 

.0067 

.  0133 

.0167 

.0233 


Permanent 
Bet. 


Snoceaaive 

permanent 

aet. 


Inch.      I  Inch. 
0.      I  0. 
0. 




.000033 

.000033 

.000067 

.000034 

1 

L. 



1 

1 

Remarka. 


Initial  load. 


Elaatic  limit. 


Tensile  atrenjB^th. 


(ieneral  summary. 

Tensile  strength  per  square  inch  of  original  section poanda..  137,560 

Elasticlimltiier  suu<ire  inch  of  originalsection do...    fti.OOO 

Elongation  per  Inch  after  rupture inch..      .1400 

Elongation  per  inch  under  strain  at  elaatic  limit do...  .003100 

Red uction  in  diameter  at  point  of  rupture do . . .        .  093 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture l".08ftom  neck 

Character  of  broken  surface flne  silky,  interspersed  with  fine  granulation;  cup-shaped  ends 

Elongatloaof  iaohieotioiu ".08,  ".12,  ".22* 


rifle-barrel  steel,  .30-galiber.  123 

Sanderson's  Tool  Steel  for  Heavy  Barrel,  .30  Caliber. 

life.  5553. 
Mark,  S. 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3*\ 


Applied  loads. 


ToUL 


Per  Bqnare 
I       inoti. 


Elongation 
per Inch. 


Pounds. 
250 
1.250 
2,500 
5.000 
7,500 
10,000 
12.000 
12,250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
U.OOO 
14,250 
14,500 
14.750 
15.000 
15.500 
lOiOOO 
17,500 
19.000 
20.500 
22.000 
23.000 
24.000 
25.000 
26,000 
27,000 
28,000 
28,980 


Poundi. 
1.000 
5.000 
10,000 
20,000 
30.000 
40,000 
48,000 
49,000 
50,000 
61,000 
52.000 
53,000 
54.000 
55,000 
50,000 
57,000 
58,000 
50,000 
00.000 
62.000 
^.000 
70,000 
76,000 
82,000 
88,000 
92,000 
96.000 
100,000 
104,000 
108,000 
112.000 
115,920 


Inch. 

D. 
.000133 


.000667 

.001000 

.001367 

.001633 

.001667 

.003333 

.004200 

.004667 

.005333 

.005633 

.006867 

.006100 

.006467 

.006000 

.007267 

.007833 

.008067 

.0100 

.0133 

.0167 

.0200 

.0233 

.0267 

.0267 

.0333 

.0307 

.0433 

.0500 


SaccoMive 
eloneation 
perlnch. 


Ineh. 
0. 

.000133 
.000167 
.000367 
.000333 
.000367 
.000266 
.000034 
.001660 
.000867 
.000467 
.000666 
.000300 
.000234 
.000233 
.  000:i67 
.  0004.13 
.  000367 
.000566 
.000834 
. 001333 
.0033 
.0034 
.0033 
.0033 
.0034 
.0000 
.0066 
.0034 
.0066 
.0067 


set.        |P*"J^*"' 


Ineh. 


Ineh, 


BemarkB. 


IniUal  load. 


Elantic  limit. 


Tensile  stren^h. 


General  ttummary, 

TensQe  stren^h  per  square  inch  of  original  section .pounds . .  115, 920 

ElaHtic  limit  per  stiuare  inch  of  original  section do...    40.(K)U 

KlongatJon  per  incn  after  rupture inch . .      .  0600 

Elongation  per  inch  under  strain  at  elastio  limit do. . .  .  001667 

FicdnctSon  in  diameter  at  point  of  ruptaro do. . .       .  044 

Rednrtion  in  area  after  rupture,  per  cent  of  original  section 15.0 

Position  of  rupture ".30  from  neck 

Charscterof  broken  surface fine  ^n'^nular 

Kiongation  of  inch  sections ".04,  ".04,  ".10* 
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rifle-15arrel  8teel,  .80-caltrer. 

Speoial  Grade  of  Steel. 
No.  5562. 


Marks,  61-S. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Saccesnive 
elongation 
perlnch. 

Permanent 
set 

Inch. 
0. 
0. 

Sncoeaaire 

permanent 

set. 

Bemarks. 

TotaL 

Per  sqaare 
incli. 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
65.000 
70,000 
71.000 
72,000 
73,000 
74,000 
75,000 
76,000 
78,000 
80,000 
88,000 
92,000 
96.000 
100,000 
104.000 
108.000 
112.000 
116,000 
120.  000 
124,000 
12H,000 
i:ri.  000 

Pound*. 
250 
1,250 
2,500 
5,000 
7.500 
10,000 
12,500 
15.000 
16,250 
17,  500 
17,750 
18,000 
18.250 
18,500 
18,750 
19,000 
19,500 
20,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32.000 
33, 0(J0 

Inch. 
0. 

.000133 
.000333 
.000667 
.001033 
.001367 
.001700 
.002067 
.002233 
.002433 
.002467 
.002533 
.004500 
.005600 
.006000 
.006667 
.007567 
.010667 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 
.0533 

.0033 
.1067 

Inch. 
0. 

.000133 
.000200 
.000334 
.000366 
.000334 

.  000367 
.000166 
.000200 
.000034 
.000066 
.001967 
.001100 
.000400 
.000667 
.000900 
.003100 
.002033 
.0034 

.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0060 
.0100 
.0300 
.  0134 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

0. 

1 

1 



1 

1 

, 

1 

1 

1               

33.120           132,480 

General  summary. 


Tenflilo  strength  per  sqnnro  inch  of  original  section jKmnds.. 

Elastic  limit  per  so  nare  inch  of  original  section do . . . 

Elongation  i)er  incn  afl^r  rupture inch.. 

Elongation  per  inch  under  strain  at  clastic  limit do . . . 

Keduetion  in  diameter  at  point  of  rupture do... 

Kedurtion  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture at  middle  of  stem 

Oliaracterof  broken  surface silkv,  with  fine  granulation  near  circumference 

Elongation  of  inch  sactioiw I ".10.  ".25%  ".10 


132,400 

72,000 

.1500 

.002533 

.104 

33.5 


EIFLE-BARBEL   STEEL,  .30-CALIBEB. 

Special  Steel. 
No.  5575. 
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Marks,  No.  65. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


ToUl. 


P&UHd4. 

200 
1,000 
2,000 
4,000 
6,000 
8,000 
10.000 
11.000 
12,000 
13,000 
13,200 
13,400 

12,200 
12.400 
12.600 
I3.U00 
13.000 
14,000 
14,400 
14.800 
15.200 
16.000 
16,800 
17.600 
18.400 
19.200 
19.420 


,  Per  BQ  uare 
j       men. 


Pounda. 

1,000 

5,000 

10,000 

20,000 

no,  000 

40,000 
50,000 
55.000 
60,000 
66.000 
66.000 
67,000 

61.000 
62.000 
6:1,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
80.000 
84.000 
88,000 
92.000 
96,000 
97.100 


EloiiMition  ^"*^<*"^^•.  Permanent   ^n<«*'*«'ve 
lierincu.      p^jp'inch.  ***'  sot. 


Inch. 
0. 
.000133 
.000:i33 
.000667 
.001000 
.001367 
.001733 
.001933 
.002133 


.002400 
.002467 

.005000 

.005500 

.0100 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0433 

.0533 

.0700 

.1067 

.1433 


Inch. 
0. 
.000133 
.000200 
.000334 
. 000333 
.000387 
.000366 
.000200 
.000200 
.000200 
.000067 
.000067 

.002533 

.000600 

.0045 

.0033 

.0034 


.0034 
.0033 
.0033 
.0100 
.0100 
.0167 
.0367 


Inch. 
0. 
0. 


ICemarke. 


Inch. 


Initial  loa4l. 


KhiMtic  limit. 
Load  fell. 


Tensile  .ntrcDgth. 


General  summary. 

Tensile  ttrengih  per  sqaare  inch  of  oriKinal  section ^•••••...•••••.••••••■..ponnds..    97,100 

SlasUc  limit  i>er  sauare  inch  of  original  section do. . .    67.  OOU 

£lon|(ation  per  inch  after  rapture inch..      .2133 

Elongation  per  inch  under  strain  at  elantic  limit do. . .  .  002467 

Reduction  in  diameter  at  point  of  ruptare do...        .135 

KedncUon  in  area  alter  rapture,  per  cent  ot  original  section 40. 2 

Position  of  raptare at  middle  of  stem 

Character  of  broken  surface iine  silky,  cup  Hhapo<l 

Elongation  of  inch  sections "M,  ".36*,  ".14 
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rifle-barrel  steel,  .30-caliber. 
Spbclal  Barbel. 


No.  5576. 


Marks,  No.  66. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

jiomianent 

set. 

Bemarks. 

Total. 

Per  square 
incli. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10.000 
11.000 
11.200 
11,400 
11,600 

11,000 
11,200 
11.400 
11,600 
11,800 
12.000 
12. 800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,  (KK) 
20.800 
21,600 
22,400 
23,060 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
56,000 
57,000 
58,0<»0 

55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
64,000 
68.000 
72,000 
76,000 
80, 000 
84,000 
88,000 
92,000 
96,000 
100, 000 
104,000 
108, 000 
112,000 
115, 300 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001700 
.001867 
.001900 
.002000 
.  003000 

.  004000 
•  .005000 
.006667 
.007167 
.  007733 
.  008500 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 

.0367 
.0400 
.0433 
.0500 
.0633 
.0800 
.1300 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000307 
.000333 
.000167 
.000033 
.000100 
.001000 

.001000 

.001000 

. 001667 

.000500 

.000566 

.000767 

.0048 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0067 

.0183 

.0167 

.0600 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit. 
Loa«l  fell. 

0. 

1 

Tensile  stn^ngth. 

::::::::::::::::::::: 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  115,300 

Elastic  limit  per  soaaro  inch  of  original  section  do. . .    56, 000 

Elongation  j>eT  Inch  aftor  rapture inch . .      .  1467 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001900 

Beduction  in  diameter  at  point  of  rupture do. . .        .  055 

Kednction  in  area  after  rupture,  per  cont  of  original  Borti<»n 20. 6 

Position  of  ruptare r'.66  from  neck 

Character  of  broken  surface tinegranalar 

Elongation  of  inch  sections ".12,  ".20*.  ".12 


BIFLE-BARREL   STEEL,  .30-CALIBER. 
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Special.  Barrel. 
No.  5577. 


Marks,  So.  66. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total.    I 


Per  sonare 
incn. 


Poundt. 

Pininds, 

200 

1,000 

1,000 

5,000 

2.000 

10,000 

4,000 

20,000 

fi.000 

30,000 

8,000 

40.000 

10,000 

50,000 

10,800 

54,000 

10,400 
10,600 
10,800 
11.000 
11,300 
12,000 

12,  W» 

13.  GOO 
14,400 
15.200 
16,0(j0 
16,800 
17,GU0 
18,400 
19,200 
•-■COOO 
20,800 
21,600 
22,400 
22,610 


52,000 
53,000 
64,000 
55.000 
56,000 
60,000 
64,000 
68,000 
72,000 
76,000 
8i),  000 
84.000 
88,000 
92,000 
96,000 
100,000 
104,000 
108.000 
112,000 
113,050 


Elongation 
yer  inch. 


Inch. 
D. 

.000167 


.000700 
.001067 
.001433 
.001767 
.001033 

.003633 

.004667 

.005667 

.006333 

.007000 

.0100 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0400 

.0467 

.0567 

.0667 

.0900 


Successive 
elongation 
per  inch. 


Inch. 

0. 

.000167 
.000166 
.000367 
. 000367 
.000366 
.000334 
.000166 

.001700 

.001034 

.001000 

.000666 

.000667 

.0030 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0100 

.0100 

.0233 


Pemiaoent 
set. 


Inch. 


Snccessire 

permanent 

set. 


I^^eh. 


Remnrks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tcnaile  atrength  per  sqnare  inch  of  original  section pounds. .    113, 060 

Blastic  limit  per  aaaare  inch  of  originaisection do. . .      54, 000 

Blongation  per  inch  after  mptare inch . .       .  09.13 

Klongation  per  inch  under  strain  at  elastic  limit do . . .    .  001933 

Badaction  in  diameter  at  point  of  rupture do. . .         .  025 

Bednction  in  area  after  rupture,  per  cent  of  original  section 0. 5 

Position  of  mptare T'.OO  from  neck 

Charaeterof  broken  surface. . .% fine  granular 

BkmgationofinclisectioiiB ".09,  ".10,*".09* 
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BIFLE-BARREL   STEEL,  .30-CALIBEB. 


No.  5578. 


Marks,  No.  67. 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loadii. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,UO0 
12.500 
15,000 
ltf,750 


Per  sqaaro 


sqaai 

QCh. 


incl 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
67,000 


16.500 

66.000 

16.750 

67,000 

17.000 

68.000 

17, 5<W 

70,000 

18.000 

72.000 

19,000 

76,000 

20.000 

80,000 

21,000 

84,000 

22, 000 

88.000 

2:t,  000 

02,000 

24,000 

96.000 

25.000 

100,000 

26,000 

104,000 

27,000 

108,000 

28,000 

112,000 

28,880 

115,520 

EIonKation 
per  hich. 


Inch. 
0. 

.000133 
.000333 
.000700 
.001067 
.001433 
.001800 
.002167 
.002433 

.006667 

.007500 

.008333 

.009333 

.0133 

.0167 

.0200 

.0233 

.0207 

.0300 

.  0.')83 

.0367 

.0467 

.0533 

.0667 

.1233 


Saoeefwive 
elongation 
perlnch. 


IneK. 
0. 

.000133 
.000200 
.000367 
.000367 
.000366 
.000367 
.000367 
.000266 

.004234 

.000833 

.00U833 

.001000 

.003967 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0100 

.0066 

.0134 

.0566 


Permanent 
set. 


Inch. 
0. 
0. 


Snooeaaive 

permanent 

aet. 


Inch. 


Remarka. 


Initial  load. 


Elaatio  limit. 
LoadfeU. 


Tensile  strength. 


General  aummary. 


Tensile  strength  per  square  inch  of  original  section. 


.ponnda.. 


Elastic  limit  persauare  inch  of  original  section do... 

Elongation  per  inch  after  rapture inch. 


Elongation  i)er  inch  under  strain  at  elaatio  limit do... 

Ke<I uct ion  iu  diameter  at  point  of  rapture do... 

Reduction  in  area  after  rupture,  percent  of  original  section 

Position  of  rupture 1".5  from  neck 

Character  of  hroken  surface silky,  interspersed  with  fine  granulation  at  the  circumference 

Elongation  of  inch  sectioua ".11,  ".27*.  ".13 


115,530 
07,000 
.1700 
.002433 
.104 
81. 5 


RIFLE-BARREL    STEEL,  .30-CALIBER. 
No.  6579. 
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Marks,  No.  67. 

Diameter,  ".505. 

Sectional  area,  .20  sc[uare  inch. 

Gauged  length,  3". 


Applied  loads. 


^oui.  ^^LT"" 


BloDSatioii 
per  Inch. 


Pound*. 

200 

1,000 

2,000 

4.000 

6.000 

8,000 

10,000 

11.000 

12.000 

13.000 

13,200 

13,600 

13.000 
13,200 
13.400 
13,000 
14,400 
15,200 
10.000 
19,800 
17.600 
18,400 
19,300 
20.000 
20.600 
21,600 
22.400 
23,220 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40.000 
50.000 
55.000 
60,000 
65,000 
66,000 
68,000 

65,000 
66,000 
67,000 
68,000 
72,000 
76,000 
80.000 
84,000 
88,000 
92,000 
06.000 
100.000 
104,000 
108,000 
112,000 
116, 100 


Inch.  ' 
0. 
.000133 
.000333 
.000667 
.001000 
.001333 
.001667 
.001833 
.002033 
.002300 
.002267 
.002300 

.003267 

.004667 

.007433 

.008333 

.0100 

.0133 

.0167 

.0200 

.0233 

,0300 

.0333 

.0400 

.0433 

.0567 

.0667 

.1167 


SaccesBive 
elonj^ation 
per  luch. 


Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000333 
.000334 
.000166 
.000200 
.000167 
.000067 
.000033 

.000967 

.001400 

.002766 

.00090U 

.001667 

.0033 

.0034 

.0033 

.0033 

.0067 

.0033 

.0067 

.0033 

.0134 

.0100 

.0500 


Permanent 
set. 


Inch. 


Sacoesaive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Klastic  limit. 
LoMl  leU.  - 


Tensile  strength. 


General  summary. 

Tensile  atrenffth  per  aqnareinoh  of  original  section pounds..  116,100 

Elastic  limit  per  saoare  inch  of  originu  section do . . .    68, 000 

Elongation  per  inch  after  ruptnre inch. .      .  1767 

Elongation  per  inch  under  strain  at  elasticlimlt do...  .002300 

Redaction  in  diametor  at  point  of  ruptaro do. . .        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rapture 1" .4  from  nock 

Character  of  broken  surface fine  silky,  with  trace  of  granulation 

Etongation  of  inch  sections ".11  ".28*,  ".U 

H.  Doc.  164 9 
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rifle-i5ai;hi:l  steel,  .30-CALIBE11. 
No.  6604. 


Marks,  68-1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 

Per  Hquare 
inch. 

Pounds. 

Pounds. 

200 

1,000 

1,000 

5,000 

2,000 

10,000 

4,000 

20,000 

6,000 

30.000 

8,000 

40,000 

10, 000 

50,000 

11.000 

55.000 

12,000 

60,000 

13,000 

65,000 

13.800 

69,000 

14,000 

70,000 

14.200 

71,000 

14,400 

72,000 

14,600 

73,000 

14,800 

74,000 

15,000 

75,000 

15,200 

76,  000 

15,400 

77,000 

15,600 

78.000 

16,800 

79.000 

16,000 

80,»K)0 

17,000 

85,000 

18,000 

90,  000 

10,  000 

95,  000 

20,000 

100,  (KM) 

21,000 

105.  000 

22,000 

110,000 

23.  000 

1 15,  000 

24,000 

120.  000 

25,000 

125,000 

25,  410 

127. 050 

Eloneatioii 
per  inch. 


Jnek, 
0. 

.000133 
.000300 
.000667 
. 001033 
.001400 
.  001733 
.001900 
.002100 
.002300 
. 002467 
.002533 
.  002667 
.002900 
.004533 
.  005200 
.006000 
.  006467 
.007167 
.  007767 
. 0U8333 
.009107 
.0133 
.0167 
.0200 
.0233 
.0300 
.0333 
.0433 
.0500 
.0733 
.1067 


SucoeBsive 
elougntion 
per  inch. 


Inch. 
0. 

.000133 
. 000167 
.  000:567 
.000306 
. 000367 
. 000333 
. 000167 
.000200 
. 000200 
.0{K)167 
.000066 
.000134 
. 000233 
.001633 
. 000667 
.000800 
. 000467 
.000700 
. 000600 
.000566 
.OOOKU 
.004133 
.0034 
.0033 
.0033 
.0067 
.0033 
.0100 
.0067 
.0233 
.03:i4 


Pemiftnent 

BOt. 

SuccesHive 

penuanent 

sot 

Remarks. 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

0. 

0. 

.0<»0100 

.000100 



1 

.  005867 

.005767 

Toiisilo  streoglh. 

............ 





General  summary. 


Tensile  strength  per  square  inch  of  original  noction lioands. . 

Elastic  limit  per  souare  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch . . 

Elongation  per  inch  under  strain  at  ehistic  limit do . . . 

Keduction  in  diameter  at  point  of  rupture do... 

Keduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1".6  from  neclt 

Character  of  broken  surfaoo fine  granular,  radiating  fh>m  a  silky  spot  at  the  center 

Elongation  of  inch  MCtloiis !...  ".09,  ".21*,  ".09 


127,060 

00,000 

.1300 

.002467 

.065 

23.9 


EIFLE-BARREL   STEEL,  .30-CALIBER. 
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No.  5605, 


Marks,  68-2. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 
Total. 


Poundt. 

aoo 

1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
14,000 
14.200 
14,400 
14,600 
14,800 
15.000 
15,200 
16.000 
17,000 
18.000 
19,000 
20,000 
21.t)00 
22,000 
23,000 
24.000 
25,000 


Per  square 
incn. 


Eloncatlon 
per  Inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
60,000 
70,000 
71.000 
72,000 
73,000 
74,000 
75,000 
76,000 
80.000 
85.000 
90,000 
05.000 
100. 000 
105,000 
110,000 
115,000 
120,000 
125,000 


Inch. 
0. 
.000133 
.000300 
.000633 
.001000 
.001333 
.001700 
.002067 
.  0024:i3 
.002500 
.00253:3 
.002')67 
.002600 
.002767 


.0100 
.0133 
.0167 
.0233 
.0267 
.  0333 
.0400 
.0467 
.0633 


Successive 
elongatioii 
per  inch. 


Inch. 

0. 
.000133 
.000167 
.000333 
.000367 
.  000333 
.000367 
.000367 
.000366 
.000067 
.000033 
.000034 
.0000:33 
. 000167 
.005433 
.0018 
.0033 
.0034 
.0066 
.0034 
.0066 
.0067 
.0067 
.0166 


Permanent 


Inch. 


SuctM^ssivo 

permanent 

set. 


Inch. 


lieniarks. 


Initial  load. 


Ehmtic  limit. 


.005034 


Tensile  strength. 


General  summary, 

TenaUe  strength  per  square  inch  of  oric^inal  section pounds. .  125, 000 

ELsatic  limit  per  aquare  inch  of  original  section  do. . .    74, 000 

Elongation  per  inch  aftiT  rupture inch. .      .  1633 

Elongation  per  inch  iimlur  strain  at  elastic  limit do. . .  .  002600 

Reduction  in  diamet<>r  at  point  of  rupture do. . .        .105 

Reduction  in  areii  after  rupture,  i^er  cent  of  original  section 37. 1 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation ;  cup  shaped 

Elongation  of  inch  sections ".11,  ".27*,  ".11 
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RIFLE-BARREL   STEEL,  .30-CALIBER. 


No.  5606. 


Marks,  68-^. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundi. 
200 
1,000 
2,000 
4,000 
6.000 
8.000 
10,000 
11.000 
12,000 
13,000 
13.200 
13,400 
13,600 
13.800 
14,000 
15,000 
16.000 
17.000 
18.000 
19,  POO 
20.000 
21.000 
22.000 
23,000 
23,940 


Persqnare 
inoli. 


Pounds. 
1.000 
5.000 
10.000 
20.000 
30.000 
40.000 
50.000 
55,000 
60,000 
65.006 
66,000 
67,000 
68,000 
69.000 
70.000 
75.000 
80. 000 
85.000 
90.000 
05,000 
100,000 
105. 000 
110, 000 
115.000 
119,700 


Elongation   ^jongatfon 
™»^^"«^-      perlnch 


per  moh. 


Inch. 

0. 
.000133 
.000333 
.000667 
.001033 
.001367 
. 001700 
.001867 
.002067 
.002267 
.002333 
. 002367 
.002467 
.002533 
.006133 
.0100 
.0133 
.0167 
.0200 
.0267 
.0333 
.0400 
.OJJOO 
.0667 


Inch. 
0. 
.000133 
.000200 
. 000334 
.000366 
.000334 
.000333 
.000167 
.000200 
. 000200 
.000066 
.000034 
.000100 
.000066 
.003B0O 

.  mmi 

.0033 
.0034 
.0033 
.0067 
.0066 
.(K)67 
.0100 
.0107 


Permanent 
set. 


Jneh. 


Sucoeasive 
))ennanont 

set. 


Inch. 


.000033    I      .000033 


.  0O33(r7 


Remarks. 


IniUal  load. 


Elastic  limit. 


Ti'nsile  strength. 


(reneral  summary. 


Tensile  strength  per  sqnnre  Inch  of  ori <!inal  section ponnda . .  1 1 9. 700 

Elastic  limit  per  sauare  incti  of  original  section do. . .    67. 000 

Elongation  per  incn  after  rupture inch . .      .  15.33 

Elongation  per  inch  nnder  strain  at  olastio  limit do  . .  .  002367 

Ke<luction  in  diameter  at  point  of  rupture do. . .        .095 

Reduction  in  area  after  rupture,  per  ceut  of  original  nevi  ion 34. 0 

Position  of  rupture at  middle  of  stem 

Cliuracter  uf  broken  surface silky,  inters perHe<l  with  line  granulation ;  cup  shaped 

Elongation  of  inch  sections ".10,  ".26-.  ".10 


RIFLE-BARREL   STEEL,  .30-CALIBER. 

No.  6607. 
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Marks,  68-i. 

Diameter,  ".505. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
perinch. 

Snocessive 
elongation 
per  incb. 

Permanent 

SuccesAlve 

Total. 

Per  sqnare 
iiioh. 

permanent 
set. 

Uemarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

11,000 

12,000 

13,000 

14,000 

14,200 

14,400 

14.600 

14.800 

15,000 

15.200 

15,400 

15,000 

15,800 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
25,970 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
71,000 
72.000 
73.000 
74,000 
75,000 
76,000 
77,000 

78,000 

79,000 
80,000 
85,000 
90,000 
95.000 
100,000 
105,000 
110.000 
115.000 
120,000 
125,000 
120,850 

Inch. 
0. 
.000133 
.000333 
.000667 
.001000 
.001367 
.001700 
.001867 
.002067 
.002233 
.002433 
.002467 
.002500 
.002533 
.002567 
.002633 
.002700 
.002800 
/    .003667 
\    .007167 
.007700 
.008333 
.0100 
.0167 
.0200 
.0233 
.0267 
.0333 
.0400 
.0467 
.0633 

Inch. 
0. 

.000133 
.000200 
.000334 
.0003.33 
.000367 
.000333 
.000167 

.000166 
.000200 
.000034 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  loa<l. 

0. 

0. 

.000033 
.000033 
.000034 
.000066 
.000067 
.  OOOKM) 
.000867 
.003500 



Elastic  limit. 

.000533 

.  000633 

.001067 

.0067 

.0033 

.0033 

.0034 

.0066 

.0067 

.0067 

.0166 

.005167 

.005167 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section. . : pounds . .  129, 850 

Elastic  limit  per  saoare  inch  of  original  section do . . .    76, 000 

Elongation  per  incK  aftef  rupture inch..      .1467 

Elongation  per  inch  under  strain  at  elastic  limit do ....  002700 

Keduction  in  diameter  at  point  of  rupture do. . .        .  085 

Kedactiun  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  of  rapture 1".15  from  neck 

(Thaiacter  of  broken  surface silky,  interai>erMe(l  with  fine  {^rauulatiou ;  cup  shaped 

Elongation  of  inch  section ".15,  ".20,*  ".09 
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RIFLE-BARREL   STEEL,  .30-CALIBER. 


Steel  from  Breech  and  Muzzle  of  a  Rolled  Kifle  Barbel, 

OAL.  .30,  WHICH  HAS  BEEN  ANNEALED  IN  CHARCOAL. 


No.  5611. 


Marks,  63  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applic 
Total. 

Kl  loads. 

Per  sqnare 
incW 

Elonsatien 
per  Inch. 

Saccessive 
elongation 
per  inch. 

Permanent 
set. 

ISncccasire 

permanent 

set. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11.000 
11.200 
11.400 

11.000 
11,200 
11,400 
11.600 
11,800 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
20.800 
21,600 

Pounda. 
1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
50,000 
55,000 
56.000 
57,000 

55,000 
56,000 
57.000 
58,000 
69,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92  000 

Inch. 
0. 

.000133 
.000300 
.000667 
.001033 
.001367 
.001700 
.  001867 
.0C1867 
.001900 

.003667 

.006000 

.007000 

.007667 

.008200 

.009267 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

ninn 

Inch. 

0. 

.000133 
.000167 
.000367 
.000366 
.0003:i4 
.  000333 
.000167 

0. 
.000033 

.001767 

.002333 

.001000 

.000667 

.000533 

.001067 

.004033 

.0034 

.0033 

.0033 

.0034 

.0033 

.  0033 

.0067 

.0067 

.0100 

.0166 

.0600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elaiitic  limit. 
Load  fell. 

.006833 

Tensile  strength. 

06, 000     1       -  0iB7 

100,000 

.0567 

104,000 
108,000 

.0733 
.1333 

Oeneral  summary. 

Tensile  strength  per  sqnare  inch  of  origin<^  section pounds..  108,003 

Elastic  limit  per  square  inch  of  original  section '. do...    57.000 

Elongation  per  incn  after  rupture inch . .      .  1733 

Elongation  per  inch  under  strain  at  elaHtic  limit do. . .  .  001900 

Kf^duction  in  diameter  at  point  of  rupture do. . .        .  075 

KiHlnct iun  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture 1".7  from  ni*ck 

Cliaracter  of  broken  surface silk}',  intt'rsiierHiHl  wit  h  Hne  granulatioD 

Elongatiflnof  inch  sections ".13.  ".2«%  ".13 


RIFLE-BARREL   STEEL,  .30-CALIBER. 
No.  6612. 
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Marks,  63  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


A  pplied  loads. 


I    Total. 


[  Per  sauarc 
incii. 


Elongation 
per  Inch. 


Pound*. 
200 
1.000 
2.000 
4,000 
6,000 
8,000 
10,000 
11,000 
11.200 
11.400 
11,600 
11,800 
12,000 
12.200 
12,400 

i2.eoo 

12.800 

12,000 
12,200 
12,400 
12,800 
12.800 
13,000 
13,000 
14.400 
15,200 
18,000 
16,800 
17.600 
18,400 
10.200 
20,000 
20,800 
21.600 
22,400 


I  I 

elongation  I  '  *^""""*^"*'  iKjrniauent 
perlncb.   ,        '^*'^'        |        B»t. 


Kemarks. 


In«h. 


Inch. 


Initial  load. 


0. 



0. 

.wmf 

.006867 



Elastic  limit. 
Loa^l  fell. 


Tonsilo  ntrengtb. 


Ocnvral  summary, 

Tenaile  AtTength  per  sqaaro Ineh  of  oricrinnl  section pounds..  112,000 

Elastic  limit  per  square  inch  of  original  section do. . .    64, 0<)0 

Elongation  per  inch  after  ruittnre inch. .      .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Reduction  in  diameter  at  point  of  rupture do...        .  lOf 

Reduction  in  area  after  rupture,  per  cent  of  original  siHtion 37. 1 

Portition  of  mpture ".95  from  nee  It 

Character  of  broken  anrface fine  silky ;  cup-Hhape<l 

Elongation  of  Inch  sections ".10,  ".15,  ".20* 
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rifle-barrel  steel,  .30-caliher. 
Bessemer  Steel. 
No.  5613.      . 


Marks,  68-5. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applie<l  IomIh. 

Elongation 
]>er  inch. 

SucooesiTo 
olougution 
I>er  inch. 

Permanent 

Bet. 

SnccoMiive 

Roinarks.               j 

ToUl. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

10,000 

11,000 

12,  (HX) 

13,000 

14,000 

14,200 

14,400 

14.600 

14, 800 

15,000 
15,200 
16,400 
16,600 
16.800 
16.000 
17,600 
18,400 
19.200 
20,000 
20,800 
21,606 
22,400 
23,200 
24,000 
24.800 
24,900 

Por  Miuaro 
ioch. 

]»oriiianont 

KOt. 

Pounds. 
1,000 
5,000 
10.000 
20.000 
30,000 
40,000 
50,  000 
5^000 
60,000 
65,000 
70,000 
71,000 
72,000 
73,000 

74,000 

75.000 

76,  000 

77,  000 
78.000 
79  000 
80,  000 
88,  (KX) 
92,  000 
96,  (XX) 

100.000 
104, 000 
108.000 
112.000 
116,000 
120,000 
124,000 
124, 500 

Inch. 
0. 
.000133 
.000333 
.000667 
.001000 
.001367 
.001700 
.001867 
. 002067 
. 002233 
. 002400 
. 002467 
. 002533 
. 002567 
/     .  002000 
\     .  0WJ900 
.007800 
.U0H167 
.  oohm:i3 
.0O'.M67 
. 010307 
.0133 
.0167 
.0200 
.  02:i3 
.0300 
.  0333 
.0367 
.  0433 
.0533 
.0633 
.0900 
.1067 

Inch. 
0. 

.000133 
.00«»200 
.  0<K)334 
.  000333 
.  000367 
.000333 
.  000167 
.000200 
.000166 
.000167 
.(KXH)67 

Inch. 
0. 
0. 

Inch. 
0. 

Iniiialload. 

::* 

1 

0. 

.01KH)33     1       .(KX)033 

. 000033     1     0. 

.000060 
.000034 
. 000033 
. 004300 
.000900 
. 000307 



Elantic  limit. 

.  0<K)666 
.  0006:t4 
.000900 
. 002933 
.0034 
.0033 
.  0033 
.0067 

.0034 
.0066 
.0100 
.0100 
.0267 
.0167 

1 

.007133 

.007100 

Tnnsile  strength. 

General  summary. 

Tensile  strength  per  sqnnre  inch  of  original  MM:tion ponnds..  124,500 

EUsticlimitpersaaare  inch  of  original  Moctiun do...     74,000 

Elongation  per  inch  aft^r  rupture inch..      .  1533 

Elongation  per  inch  iindor  atrnin  at  clastic  limit do. . .  .  002600 

Redaction  in  diameter  at  |>oint  of  rupture do...        .OOj 

Reduction  in  area  after  rupture,  per  cent  of  originnl  gectinn 34. 0 

Position  of  rapture 1" .14  from  niM'k 

Character  of  broken  surface nilkv,  int^TNprrKed  with  fine  grannl.'itiun 

Elongation  of  inch  sections ".19*,  ".18.  ".09 


RIFLE-BARBEL   STEEL,  .30-CALIBER. 
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Bessemer  Steel,  Same  as  No.  5013. 

'  No.  5614. 


Marks,  68-7. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2.000 
4,000 
0.000 
8.000 
10.000 
12.000 
13.000 
14.000 

13.400 
13,600 
13,800 
14.000 
14.800 
15,600 
16,400 
17,200 
18,000 
18,800 
19,600 
20,400 
21.601) 
22,000 
22.800 
23.000 
23.030 


Per  sanare 
inch. 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
50.000 
60.000 
65.000 
70,000 

67.000 
68.000 
60,000 
70,000 
74,000 
78.000 
82.000 
86.000 
90.000 
94.  (MX) 
08,000 
102,000 
106.000 
110,000 
114,000 
115,000 
115. 150 


Eloneatioxi 
per  inch. 


Jtush. 
0. 

.000100 
.000300 
.000667 
.001000 
. 001333 
.001667 
.  002000 
.002167 


.003600 

.004433 

.006867 

.008967 

.0133 

.0167 

.0200 

.0233 

.0267 

.0333 

.0367 

.0433 

.0500 

.0600 

.0831 

.1000 

.1133 


Snccesaive 
elongation 
perinch. 


Inch, 
0. 

.  000100 
.000200 
,  000367 
.  000333 
.  000:i33 
. 000334 
. 000333 
.000167 
.000200 

.001233 

.000833 

. 002434 

.002100 

.004333 

.0034 

.0033 

.0033 

.0034 

.0066 

.0034 

.0066 

.0067 

.0100 

.02.33 

.0167 

.0133 


Permanent  ^"cce'wive 
—;  perniuuent 

*®*-         I         Mt. 


Inch. 


Inch. 


.000133 


Remarks. 


Initial  load. 


Elastic  limit. 
I^ad  fell. 


Tensile  strength. 


General  summary. 

Tensile  stren^h  per  aqnare  inch  of  ori^nal  sectioif ponnds . .  115. 150 

Elastic  limit  ))er  BO  uare  inch  of  original  section do...    70,000 

Elongation  i^er  incu  after  mpture inch..      .16:{3 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002367 

Kedaction  in  diamet«r  at  point  of  niptnre do. . .        .105 

Red  action  in  area  after  rapture,  per  cent  of  original  section 37. 1 

Position  of  mpture l".24from  neck 

Cliaracterof  broken  surface silky,  interHiwrsod  with  tine  gran ulatiun 

Elongation  of  inch  sections ".19,  ".21*,  ".09 
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RIFLE-BARREL    STEEL,  .30-CALIBER. 


Bbssemeb  Steel,  Same  as  'So.  5014.    Rolled  Barbel  Anneai^d 

m  Charcoal. 


No.  5615. 


Marks,  68-2c. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

K,000 

13,000 

13,200 

13,400 

13,600 
12,800 
13.000 
13,  200 
13.400 
13.600 
13,800 
14,000 
14,800 
15,600 
16,400 
17,200 
18,000 
18.  HUO 
19.600 
20,400 
21.  200 
22,000 
22,800 
23,000 
23,200 
23,400 
23,580 


Per  Bquftre 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
60,000 
65,000 
66,000 
67,000 

63.000 
64,  (KK) 
65,000 
66.000 
67,000 
68.000 
60.000 
70,000 
74,000 
78,000 
82,000 
86,000 
90.000 
94,000 
»8, (KM) 
102,000 
106.  000 
110,000 
114,000 
115,000 
116.000 
117,000 
117.900 


per  inch. 


Inch. 

0. 
.000133 
.000300 
.000700 
. 001033 
.001387 
. 001733 
.002067 
.002233 
.002300 
.002400 

.003000 

.003200 

.004667 

.006167 

.  007333 

.008000 

.008833 

.009633 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0400 

.0467 

.0533 

.0667 

.0733 

.0800 

.0900 

.1067 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000133 
.000167 
.000400 
.000333 
.000334 
.000366 
. 000334 
.000166 
.000067 
.000100 

.000600 

.000200 

.001407 

.001500 

.001166 

.  000667 

. 000833 

.000800 

. 003607 

.0034 

.0033 

.  oo:j3 

.0034 
.0033 
.0033 
.0067 
.0067 
.0066 
.0134 
.0066 
.0067 
.0100 
.0167 


Permanent 
set. 


Inch. 


Saccessive 

permanent 

set. 


Remarks. 


Inch. 


Initial. 


Elafltic  limit. 
I^d  fell. 


.006867 


TenHiltf  ntrens^th. 


(ieneral  Hummary. 

Tonsile  strength  ppr  square  inch  of  original  section pounds. .  1 17, 900 

EliiMtic  limit  por  suiiaro  inch  of  original  section do...    66,(00 

Kiongatiou  per  inch  after  rupture inch. .      .  1  'Xill 

Elongation  per  inch  und*^r  strain  at  elastic  limit do. . .  .  002300 

Krxlnction  in  diameter  at  point  of  rupture do...        .065 

Kednction  in  area  after  rupture,  per  cent  of  original  section 23.9 

P<>sit ion  of  rupture ".85  froui  neck 

Character  of  broken  surface silky  and  fine  granular  metal  intersfiersHl 

Elongation  of  inchsecUoua ".21*.  ".11,  ".06 


RIFLE-KARREL    STEEL,  .30-CALI»ER. 
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BSSSEMEB   STBEL,   SAME   AS   No.  5614.      ROLLED   BARREL  GOOLED 

IN  Air. 


No.  5616. 


Marks,  68-2-A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3*'. 


Applied  loads. 


I 


ToUl. 


.  Per  Bqnare 


inc 


Bqna 
a  en. 


Pounds. 

PowndM. 

200 

1.000 

1,000 

5,000 

2,000 

10,000 

4,000 

20,000 

6.000 

30,000 

8.000 

40,000 

10,000 

50,000 

11,000 

55,000 

12,000 

60,000 

12,200 

61.000 

12,400 

62,000 

12,600 

63,000 

13,800 

64,000 

13,000 

65,000 

13,200 

66,000 

13,400 

67.000 

13.600 

68,000 

13,800 

69,000 

14.000 

70,000 

14,200 

71,000 

14.400 

72,000 

14,600 

73,000 

14.800 

74.000 

15,000 

75.000 

15.200 

76,000 

15,400 

77,000 

15.600 

78,000 

15,800 

79,000 

16.000 

80,000 

16,800 

84,000 

17,600 

88,000 

18.400 

92,000 

19,200 

96,000 

20,000 

100,000 

20,800 

104,000 

21,600 

108,000 

22,400 

112.  000 

23,200 

116,000 

24,000 

120.000 

24.80U 

121,000 

95.540 

127,700 

Elongation  i  ?S.^P!*J|T®  Permanent 


Inch. 
0. 

.000100 
.000300 
.000667 
.001033 
.001400 
.001733 
.001900 
.002133 
.002167 


.002267 
.002300 


.002367 
.002433 
.002500 
.002533 
.002567 


.002767 

.002900 

.003267 

.005967 

.006533 

.006900 

.007667 

.008667 

.009267 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0400 

.0467 

.0533 

.0667 

.1067 


Inch. 
0. 

.000100 
.000200 
.000367  : 
.000366  > 
.000367  I 
. 000333  ' 
.000167  I 
.000233  I 
.000034  I 
.000066 
.000034  I 
.000033  ' 
.000033  < 
.000034 
.000066  I 
.000067 
.000033  I 
.000034  I 
.000066 

.oooru 

.000133 

.000367 

.002700 

.000566 

.000367 

.000767 

.001000 

.000600 

.004033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0067 

.0067 

.0066 

.oi:i4 

.0400 


Inch. 


.000133 


.006033 


Sncce«sive 
I>erroanei:t 


Inch. 


H(?niarlci9. 


Initial  load. 


.000100 


Elastic  limit. 


Ton.silc  Htreugth. 


General  aummary. 

Tensile  strength  per  square  inch  of  original  R(>ction ^ poandn..  127.700 

Klastks  limit  per  sauare  inch  of  origiDaTsection do . . .    71,  OOO 

Klongation  per  incn  aftermptnre inch..      .16.13 

Elongation  per  Inch  nnder  strain  at  elastic  lim  it do ...  .  OOtiOO 

lU^iacUon  in  diameter  at  point  of  rupture do . . .        .105 

Keduction  in  area  after  ruptnre,  per  cent  of  original  sectiun 37. 1 

Position  of  rapture -•• ..-.-•  1  '  from  "eck 

Character  of  broken  surface flue  silky;  trace  ot  grauulatiuu:  rupHhaped 

Elongation  of  inch  sections ".24*,  ".15,  ".10 
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rifle-barkel  steel,  .30-galibeb. 
Bessemer  Steel. 


No.  5641. 


Marks,  68-8. 

Diameter,  ".605. 

Sectional  area,  .20  square  in^h. 

Gauged  leugth,  3'\ 


Total. 


Pound*. 

200 

1.000 

2,000 

4,000 

0,000 

8,000 

10,000 

11,000 

12,000 

13, 000 

14,000 

14,  200 
14,400 
14,000 
14.800 
15.000 
15,200 
16,000 
16,800 
17.600 
18,400 
10.200 
20.000 
20,800 
21,000 
22,400 
23, 200 
24.000 
24, 070 


1  loads. 

Elongatioii 
per  inch. 

Per  Muare 
inch. 

Pounds. 

Inch. 

1,000 

0. 

6.000 

.000133 

10,000 

.000300 

20,000 

.000633 

30.000 

.000967 

40.000 

.001333 

50,000 

.001667 

55.000 

.001833 

60,000 

.002033 

65.000 

.002200 

70, 000  { 

.002433 
.006200 

71,000 

.007133 

72,000 

.007733 

73.000 

. 008300 

74,000 

.008833 

75.000 

. 009433 

76,  000 

. 010433 

80,000 

.0133 

84,000 

.0167 

88.000 

.0200 

92.000 

.0233 

96,000 

.0267 

100,000 

.0300 

104,000 

.0367 

108.000 

.0433 

112,000 

.0500 

116,000 

.0638 

120,000 

.0933 

120,350 

.1033 

Sncoosaive 
elongation 
per  inch. 

Ponnanout 
set. 

Sacc<)B8ive 
aet. 

Remarks. 

Inch.             Inch. 
0.         •       i    0. 
. 000133    1    0. 

0. 

Initial  load. 

.000167 
.000333 
.000334 
.000366 
.000334 
.000166 
.000200 
.  000167 
.000233 
.003767 

0. 

( 

•■ 

Klaatio  limit 

.000933 

.000600 

.000583 

.000600 

.001000 

.002867 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0066 

.0067 

.0133 

1 

.0300 

.0100 

Tenailti  strongth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  120, 350 

Elastic  limit  i»er  aauare  inch  of  original  nection r do. . .    70, 000 

Elongation  per  iucii  after  rupture inch . .      .  1733 

Elongation  \yeT  inch  under  strain  at  elaHtic  limit do. . .  .  002433 

Reduction  in  diameter  at  point  of  ruptum do...        .  115 

Red  action  in  area  after  rupture,  pt^r  cent  of  original  Hoctinn 40. 3 

Position  of  rupture at  middle  of  stem 

(/haracter  of  broken  surface line  silky ;  cup  shaped 

Elongation  of  inch  sections ^...  ".11,  ".30*,  ".11 


RIFLE-BARREL   STEEL,  .30-CALIBER. 

Bessemer  Steel. 
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No.  6042. 


Marks,  68-9. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


TotAL 


Pound*. 
200 
1,000 
2,000 
4,000 
6.000 
8,000 
lO.OOO 
11,000 
12,000 
13,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,400 
15,600 
16.000 
16.800 
17,600 
18.400 
19.200 
20.000 
21),  800 
21,600 
22,400 
23.200 
24.000 
24,680 


wmi 
Don. 


iBOl 


Poundt. 
1.000 
5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
55,000 
60.000 
65,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76.000 
77,000 
78,000 
80,000 
84,000 
83,000 
92,000 
06.000 
100.000 
104.000 
108,000 
112,000 
IIG.IKK) 
120,000 
123,400 


Elongation 
per  inch. 


Irush. 

0. 

.000133 
.000300 
.000667 
.001033 
.001400 
.001767 
.001900 
.002100 
.  002300 
.002500 
.002667 
.002633 
.006600 
.007300 
.007967 
.008667 
.009233 
.009833 
.0133 
.0167 
.0167+ 
.0200 
.0233 
.0267 
.0300 
.0367 
.0433 
.0500 
.063:) 
.1033 


Saccefwive 
elongation 
per  Inch. 


Inch. 
0. 

.000133 
.000167 
.000367 
. 000366 
. 000367 
. 000367 
.000133 
.000200 
.000200 
.000200 
.000067 
.000060 
.003067 
.000700 
.000667 
.000700 
.000566 
.000600 
.003467 
.0034 
.0000+ 
.0033 
.0033 
.0034 
.0033 
.0067 
.0066 
.0067 
.0133 
.0400 


B«»     permanent 


Kemarks. 


Inch. 
0. 
0. 
0. 


Inch. 


Initial  load. 


ElaHtic  limit. 


Teu8ile  stronj^th. 


General  summary. 

TeoftOe strength i»er  square  inch  of  original  section pounds..  123,400 

Elatitic  limit  per  sonare  inch  of  origiual  section do . . .    72, 000 

Kltingation  per  incn  after  rupture inch . .      .  1567 

Elongation  per  inch  under  strain  at  clastic  limit do...  .002633 

Reduction  Ju  diameter  at  point  of  rupture do. . .        .105 

Bednction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rapture 1 "  .47  from  neck 

(.'haracter  of  broken  surface silky,  intcrsperNed  wit b  fine  granulation ;  cup  shaiMxI 

ElongaUon  of  inch  sections ".09,  ".26%  ".12 
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rifle-barbel  steel,  .30-caliher. 
Bessemer  Steel. 


No.  5643. 


Marks,  68-11. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 

Per  square 
inoh. 

per  inch. 

Pounds. 

Pounds. 

Inch. 

200 

1,000 

0. 

1,000 

6.000 

.000133 

2,000 

10,000 

.  000300 

4,000 

20,000 

.000700 

6.000 

30,000 

.001067 

8,000 

40,000 

.001400 

10,000 

50,000 

. 001733 

11.000 

65,000 

.001900 

12,000 

60,000 

.002100 

13,000 

65,000 

.002300 

14,000 

70,000 

.  0025<K) 

14.400 

72, 000 

. 002567 

14.600 

73,000 

.002633 

14.000 

70,000 

.004167 

14,200 

71,000 

.005233 

14,400 

72,000 

.000833 

14,600 

73,000 

.007667 

14,800 

74,000 

.008467 

15,000 

75,000 

.  0()90()0 

15, 200 

76.000 

.009600 

16,000 

80,000 

.0133 

16,  800 

84,000 

.0167 

17,600 

88,000 

.0200 

18,400 

92.000 

.  0233 

19,200 

96,000 

.  02  37 

20,000 

100,000 

.0300 

20.800 

104,000 

.0367 

21,600 

108, 000 

.0433 

22,400 

112, 000 

.  (-5:13 

23,200 

116,000 

.  U0:{M 

24, 000 

120,000 

.1000 

I  I 


per  inch. 


Inch. 
0. 
. 000133 
.000167 
.000400 
. 000307 
.000333 
. 000333 
.000167 
.  0002tMJ 
. 000200 
.  0002(10 
.  0000(57 
.  UOOO^MI 

.  OOUul  I 

.OOHMHi 

.OOHOi 

.0«0H.i4 

.OOi'HOU 

.0O.)53:{ 

.  OiHMWO 

.  0037 

.  0034 

.0033 

.  (K)33 

.  0034 

.  0.)33 

.0067 

.  0066 

.0100 

.0100 

.0367 


Successive  i 

X>enTiniieiit  i 

set. 


Kemarks. 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


Elastic  limit. 
I^md  feU. 


Tensile  streuf^th. 


General  summarij. 

Tenailo  strength  per  square  inch  of  original  soction pounds..  120,000 

Elastic  limit  i>er  sauare  inch  of  original  section do...    73,000 

Elongation  per  inch  after  rupture. inch . .      .  1667 

Elongation  per  inch  under  stntiu  at  elastic  limit do. . .  .  002633 

Redaction  in  diameter  at  point  of  rupture do. . .        .135 

Reduction  in  area  after  rapture,  per  cent  of  ori;;iiiMl  Htn-tion 46. 2 

Position  of  rupture at  middle  of  st^m 

Character  of  broken  surface fine  silky ;  cup  shaped 

Elonfitttion  of  inch  sections ".10,  ".30*,  ".10 


kifle-bakkel  steel,  .30-caliber.  143 

Bessemer  Steel,  fbom  Bifle  Babbel  Annealed  in  Aib. 

No.  5644. 
Marks,  5- A. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loadii. 


Total. 


Per  8<niaro 
incli. 


Elongation 
Iter  inch. 


Pounds. 

PoundM. 

200 

1,000 

1.000 

5,000 

2,000 

10,000 

4,000 

20,000 

6,000 

30.000 

8.000 

40.000 

10,000 

60,000 

12.000 

60,000 

13,000 

65,000 

14.000 

70, 000 

15.000 

76,000 

15,200 

15,400 
15,600 
16,600 
16.000 
16,800 
17.600 
18.400 
19,200 
20,000 
20.800 
21,600 
S2,400 
23.200 
24,000 
24.800 
25,600 
25,610 


76,000  \ 

77, 000 
78, 000 
79,000 
80,000 
84,000 
88,000 
92.^00 
06,000 
lOttkOOO 
104,000 
108.000 
112,000 
116,000 
12<J,000 
124, 000 
128.000 
128,050 


Inch. 
0. 

.000100 
. 000267 
.000633 
. 000067 
. 001300 
.001633 
.  002000 
.  00223.'$ 
.  002433 
.  00-26  <3 
.  OUl'700 
.  00ri9(X) 
.  1)07500 
.  (H)800() 
. 008533 
.00JIG7 

.013;: 

.0167 
.  0200 

.  02.?:; 

.  0233-f 

.0267 

.0333 

.0367 

.0433 

.0533 

.0633 

.0967 


Successive  i>„«„..„^„*  i  Siicwvssivo 
elongation  1'®'";;'°^"^!  i>ermu«ent| 
pcrlnch.  ^^'  sot. 


Remarks. 


Inch. 
0.  0 

.  OOOIOO  0. 
.000167  .... 
.  01K)36(J  1 .. . , 
.000334  I.... 
.  0«U)33  5 
0003:53  ,  0. 
.O0o.'{67  I  0. 
.(W)0233  '.... 
.  U0i»2im 
.  OOO.mO 
. 000067 
. 003200 
.001000 
. 000500 

.  ooo5:j:i 

. 00U634 

.004133 

.  0034 

.0033 

.0033 

.OOOOf 

.  0034 

,0060 

.0034 

.0066 

.0100 

.0100 

.0334 


Inch. 


-  -I 


Inch. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  oricinal  section pounds. .  128,050 

Elastic  limit  per  snua  re  inch  of  original  section do...    76,000 

Elongation  per  inch  after  rupture inch . .      .  1667 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  002700 

Reduction  in  diameter  at  point  of  rupture do . . .        .125 

Kednction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

P<«ition  of  rapture 1".26  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".16,  ".24*,  ".10 
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RIFLE-BARREL    STEEL,  .30-CALIBER. 


Bessemer  Steel  from  Rifle  Barrel  Annealed  in  Charcoal. 

No.  5(345. 
Marks,  5-0. 
Diameter,  ".505. 
Sectional  area,  .20  S([aare  inch. 
Gauged  length,  3". 


Applied  loads. 

IIUJ 


Total. 


Poundt. 

200 

1,000 

2,000 

4,000 

tt,000 

8,000 

10,000 

12,000 

13,000 

13,800 

13.000 
13,  200 
13,400 
13,600 
13,800 
14,000 
14.200 
14,400 
15.200 
16,000 
16,800 
17,600 
18.400 
10,200 
20,000 
20,800 
21.600 
22.400 
23,200 
23,910 


Per  miuare 
incl 


Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
65,000 
09,000 

65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
76,000 
80,000 
84.000 
88,000 
02.000 
96,000 
100,000 
104.000 
108, 000 
112,000 
116,000 
119,550 


Elongation 
per  incb. 


Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001333 
.001667 
.002000 
.002200 
.002367 

.003300 

.  003467 

.005000 

.006667 

.  008667 

.009300 

.009667 

. 010467 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0400 

.0500 

.0567 

.0700 


SacceMive . 
oloDsation 
per  inuli.   | 


Inch. 
0. 

.000133 
.000167 
.000333 
.000367 
.000333 
.0003:U 
.000333 
.000200 
.000167 


Permanent 

MCt. 


Inch. 


.000167 

.  0015:J3 

.001667 

.002000 

. 000633 

.000367 

.000800 

.  002833 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0067 

.0100 

.0067 

.0133 


Succeasive 

permaneut 

set. 


Ineh. 


Remarks. 


Inilial  load. 


Elaatio  lin.it. 
Load  feU. 


Tenaile  strength. 


Geiitral  x inn  mar y. 

Tensile  strength  per  square  inch  of  original  section pounds..  119,530 

Elastic  limit  per  soaare  inch  of  orlglnu  section do...    OO.O^io 

Elougatiou  per  inch  after  ruptare inch . .      .  1567 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  0023G7 

Keductiou  in  diameter  at  point  of  rupture do...        .095 

Ke<luetion  in  area  after  rupture,  per  cent  of  orijrinal  Bcctiuu 34.0 

Position  of  mpturo ".85  from  neck 

Character  of  broken  Hurfat-o tine  silky,  dark  gray 

Elongation  of  inch  sections ".25*,  ".12,".10 


RIFLE-BARBEL   STEEL,  .30-CALIBEU. 
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HEW  PRODUCT. 
First  Hbat.— Steel  as  Received. 


No.  6651. 


Marks,  X-1. 

Diameter,  ''.505. 

Sectional  area,  .20  square  incb. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
B.000 
10.000 
12.000 
13.000 
14.000 
14,200 
14.400 
14,600 

14,200 
14.400 
14.000 
14.800 
15,000 

ie,ooo 

18,800 
17,600 
18,400 
19.200 
20.000 
20,800 
21.600 
22,400 
23,200 
24,000 
24.260 


Per  iMi  Qore 
inch. 


PoundM, 

1.000 
5,000 
10,000 
20,000 
30,0(>0 
40.000 
50,000 
60.000 
65.000 
70,000 
71.000 
72.000 
73.000 

71,000 

72.000 

73.000 

74.000 

75.000 

80,000 

84,000 

88,000 

92,000 

96.000 

100,000 

104.000 

108,000 

112,000 

116,000 

120,000 

121.300    { 


Elongation 
lier  jnch. 


Inch. 
0. 

.000133 
.OOOIWO 
.000667 
.001000 
.  001367 
.001700 
.002067 
. 002233 
.002467 
.002500 
.002533 


Suc^rsfiive ;  t>^__,,___*  '  Successive 
elongation  P«rra«n«nt  pemiaueui 
per  inch.  **  ^-  set. 


.004000 

.005667 

.007333    ! 

.009000 

.009800 

.0133 

.0167 

.  0200        i 

.0233        I 

.0267 

.0333 

.0367 

.0483 

.0500 

.0633        I 

.0867        ' 

.  1133 


Jnch. 
0. 
.000133 
.000167 
.000367 
.  QOOim 
.000367 
.  00033:) 
.000367    I 
.000106 
.  0002:14    ' 

.00003:1   I 

.000033  I 
.000067 

.001400  ' 

.001667 

.001660 

.001667 

.000800 

.00:^5 

.0034 

.0033 

.0033 

.0034 

.0066 

.  oo:(4 

.0066 
.0067 
.0133 
.0234 
.0266 


huh. 


1       Inch. 
0. 


Kemarks. 


Initial  load. 


Elastic  limit. 
Load  feU. 


Tensile  strength. 


G  enera  I  s  n  m  mary. 

Tensfle  Btreng:th  per  sqtuiro  inch  of  ori|;inal  Kcctioii pounds . .  121, 300 

Elastic  limit  |>er  eouaro  inch  of  original  section do . . .    73, 000 

EloDfi^ation  per  inch  after  rupture iiirh . .      .  1733 

Elongation  ]>er  iiicli  under  strain  nt  eloMtic  limit do  . .  .  0026U0 

Bedaction  in  diameter  atpoint  of  rupture do. . .        .135 

Keduction  in  area  after  rupture,  ]>er  cent  of  ori^iuiil  section 46. 2 

Position  of  rapture ".95  Ironi  neck 

Character  of  brolcen  surface line  silky 

Elongation  of  inch  sections ".30*,  ".13,  ".09 


H.  Doc.  164- 
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BIFLE-BARREL    STEEL,  .30-CALIBER. 


First  Heat.— Barrel  Eolled  and  Annealed  in  Charcoal. 

No.  5663. 

Marks,  X-1-0. 

Diameter,  ".505. 

Sectional  area,  .20  square  incb. 

Gauged  length,  3". 


Appli< 

ed  loads. 

Per  sqnare 
inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
50,000 
57.000 

55.000 
56.000 
57,000 
58.000 
59.000 
60,000 
61,000 
62,000 
03,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84.000 
88.000 
92,000 
96.000 
100,000 
104,000 
108,000 
109,150 

Elongation 
per  inch. 

Inch. 

0. 
.000133 
. 000300 
.000633 
.  000967 
.001333 
.001067 
. 001833 
.  001867 
.  003000 

. 003467 
.  00:i933 
. 004677 

.  oor.067 

. 000600 

.  007367 

.008267 

.008667 

.009200 

.010000 

.  0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0433 

.  0533 

.otm 

.0900 

Suoc<>siiiTe 

Succesfiive 
•et. 

Total. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,0(K) 

11,000 

11,200 

11.400 

11,000 
11.200 
11,400 
11,600 
11.800 
12.000 
12,200 
12, 400 
12,600 
12.800 
13,  600 
14,400 
15.200 
16,000 
16,800 
17,600 
18, 41)0 
19,  200 
20,000 
20,800 
21,600 
21,830 

elonpition   -"--"«"" 
per  inch.          "**' 

RemarkK. 

Inch. 
0. 

.000133 
.000167 
.000333 
.000334 
.000366 
.  000:i34 

Ifieh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000160 

.000034 
.001133 

.000467 

.000466 

.000734 

.001000 

.000933 

.000767 

.000900 

.000400 

.000533 

.000800 

.  W33 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0066 

.0100 

.0100 

.0267 

Elastic  limit. 

LoMi  fell. 



Tensile  strength. 

1 

General  summary. 

Tensilo  Btrength  per  square  inch  of  original  section Iiounds. .  109, 150 

Elastic  limit  per  soaare  inch  of  originalsoction do . . .    5«.  000 

Elongation  per  i nch  after  rupture inch . .      .  1233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Kc^duction  in  diameter  at  point  of  rupture do . . .        .  045 

Kediictiou  in  area  after  rupture,  ])er  cent  of  original  section 16. 9 

Posit  ion  of  rupture ".8  from  D^Hjlt 

(!!haruotor  of  broken  sorface tine  granular 

Elongation  of  inch  sectioua ".16*,  ".12,  ".00 


EIFLE-BARREL   STEEL,  .SO-CALIBER.  147 

FiBST  Heat.— Barrel  Bolled  and  Annealed  in  Air. 

No.  5654. 
Marks,  X  1  A. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3'\ 


Applied  loads. 


I 


Total. 


Poundt. 
200 
1.000 
2,000 
4,000 
6.000 
8,000 
10,000 
11.000 
12.000 
12,200 
12,400 
12,600 
12,800 
13,000 
13.200 
13,400 
13.600 
1.T800 

13,400 
13,600 
13,800 
14,000 
U.200 
14,400 
15.200 
16,000 
16,800 
17,600 
18,400 
19.200 
20.000 
20.800 
21,600 
22,400 
23,200 
24,000 
2^..  030 


Per  Miaare 
incb. 


Pounds. 

1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
55.000 
60.000 
61,000 
62,000 
63.000 
64,000 
65,000 
66.000 
67,000 
68,000 
60,000 

67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
76,000 
80.000 
84,000 
88.000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
120,150 


Elongation 
per Inch. 


Inch. 
0. 

.000133 
.000333 
.000700 
.001033 
.001400 
.001767 
.001033 
.002133 
.002167 
.002200 
.002267 
.002300 
.002333 
.002367 
.002433 
.002500 
.002667 

.0031.33 

.003500 

.004667 

.006833 

.007633 

.008267 

.0133 

.0167 

.0200 

.02001 

.0233 

.0300 

.0333 

.0367 

.0433 

.0533 

.0633 

.0900 


Snccessive 
elon^tion 
per  inch. 


Inch. 
0. 

.000133 
.000200 
.000367 
.000333 
.000367 
.000367 
.000166 
.000200 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.0(JOOG6 
.000067 
. 000167 

.000466 

.000367 

.001167 

.  002166 

.000800 

.000634 

.005033 

.0034 

.0033 

.0000  1 

.0033 

.0067 

.0033 

.0034 

.0066 

.0100 

.0100 

.0267 


Permanent 


Inch. 


Sucoeasire 

,  permanent 

set. 


J  Tick. 


Bemarks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strenKth. 


General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  soction pounds..  120,150 

Elastic  limit  per  sanare  inch  of  origins  section do. . .    68, 000 

Elongation  per  inch  after  rapture inch . .      .1 667 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0025UO 

Bedttction  in  diameter  at  point  of  rupture do. . .        .125 

Kednction  in  area  after  rupture,  per  cent  of  ori|rinal  section 43. 3 

Position  of  rupture 1".5  from  neo.k 

(Character  of  broken  surface line  silky 

Elongationof  inch  sections ".12, ".29*, ".09 


148 


RIFLE-BARREL   STEEL,  .30-CALTBER. 

Second  Heat. — Steel  as  Eeceiyed. 
No.  5652. 


Marks,  X— 2. 

Diameter,  ".505. 

Sectional  are<a,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadM. 


Totol.    I^^^i*??"™ 


Poundif. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
14,000 
14,200 
14,400 
14,600 
14.8(K) 
15,000 
15,  200 
15,400 
15,600 
15.800 
16,000 
16,800 
17,600 
18,400 
10,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,600 
25,800 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
50,000 
60.000 
65,000 
70,000 
71,000 
72,000 
73,000 
74.000 
75,000 
76,(J0O 
77,000 
78,000 
79.000 
80.000 
84,000 
88,000 
02,000 
96,000 
100,000 
104,000 
108,000 
112, 000 
116,000 
120,000 
124.000 
128.000 
129,000 


Elonj^ati»n 
I>er  inch. 


Inch. 
0. 

.000133 
.000300 
.000667 
.001033 
.001400 
.001733 
.0l>2100 
.002300 
.002500 
.002533 
.002600 
. 002667 
.0038:J3 
. 006000 
.006500 
. 007000 
.007067 
.008333 
. 008933 
.0133 
.0167 
.0200 
.0233 
. 0233-H 
.0267 
.0300 
.0367 
.0433 
.0467 
.0600 
.0833 


Snoceasivo 
elongation 
per  inch. 


Inch. 
0. 

.000133 
.  00O167 
. 000367 
.000366 
.000367 
.000333 
.  0003G7 
.  000200 
.000200 
.  000033 
.000067 
.000067 
.001166 
.  002167 
. 00U500 
.000501) 
.000067 
.000GG6 
. 000000 
. 004367 
.0034 
.0033 
.  0033 
.0000  1 
.0034 
.0033 
.0067 
.0066 
.0034 
.0133 
.0233 


Pemianeut 
set. 


Inch. 


Snccftsaive 

I>ermanent 

set. 


Inch. 


.000067 


.000067 


Uemarks. 


Initial  load. 


Elastic  limit. 


Tensile  atrenf^h. 


General  summary. 

Tensile  strcnp^h  per  sqnnro  inch  of  original  section ponnds..  129,000 

Elastic  limit  per  sqnare  inch  of  original  section do.  -  -    73, 000 

Elongation  per  inch  after  rupture inch . .      .  1333 

Elongation  per  inch  under  Hirnin  at  olaHtic  limit do...  .002607 

Reduction  in  diameter  at  point  of  rupture , do...        .055 

Kedurtion  in  area  after  rupture,  per  cent  of  original  si'ctitm        20. 5 

Position  of  rupture at  middle  of  ntrm 

Character  of  bnil^n  siirfa«'o fine  gmnular,  silky  eccentric  »\tni 

Elongatiouof  inch  sectioub ".10,  ".20*.  ".10 


rifle-barbel  steel,  .30-calibeb.  149 

Second  Heat.— Barbel  Bolled  and  Annealed  in  Charcoal. 

No.  5655. 
Marks,  X.  2.0. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3''. 


I 

AppUed  loads. 

Elongation 
per  loch. 

Snocesaive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

Iicrmauent 

set. 

Remarks. 

I    Toul.     rer^X" 

Pounds.]    PoundM, 

200    1          1.000 

1  000              s  on<) 

Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001333 
.001700 
.001900 
.002100 
.002233 
.004500 
.006000 
.006667 
.037487 
.008000 
.008667 
.009500 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.03-^ 
.0367 
.0433 
.0500 
.0633 
.0867 
.1033 

Inch, 
0. 

.000133 
.000167 
.000367 
.000333 
.000333 
.000367 
.000200 
.000200 
.000133 
.002267 
.001500 
.000667 
.000800 
.000533 
.000667 
.000833 
.0038 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0034 
.0006 
.0067 
.0133 
.0234 
.0166 

Inch. 
0. 
0 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1      2,000 

!      4,000 

6,000 

,      8.000 

10  000 

10,000 
20,000 
30,000 
40.000 
50,000 
65,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
67.000 
6g,000 
72,000 
76,000 
80,000 
84,000 
88.000 
92.000 
96,000 
100.000 
104.000 
108.000 
112,000 
116,000 
116,450 

0. 

11,000 
'    12,000 

12,200 

12,400 
1    12,600 
'    12,800 

13,000 
1    13,200 

13  400 

.000033 

.000033 

1    13  600 

]4!400 

,    15,200 

16  000 

16^800 
1    17.600 
1    18  400 

19  200 

1    20.000 

'    20.H0O 

1    2KO0O 

22.400 
23,200 

1 

23,290 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .  116, 450 

Klastic  limit  per  square  inch  of  original  section do. . .    60, 000 

Elongation  per  inch  after  rapture inch. .      .  1300 

Elougation  per  inch  under  strain  at  clastic  limit do. . .  .  002100 

}{pduetion in  diameter  at  point  of  rnpture do. . .        .  065 

Kcdiictfon  in  area  after  rnpture,  per  cent  of  originnl  M>c;tinu 2:).  9 

I'ostition  of  rapture  -. ".75  from  neck 

<  -haracter  of  broken  sorfaoe fine  granular 

EloDgaUon  of  inch  sections ".20",  ".12,  ".07 
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RIFLE-BARREL   STEEL,  .30-CALIBEB. 


Same  as  X.  2  C  Test  No.  6665,  but  Eaised  to  a  Dabk-Beb  Heat 
AND  THEN  Allowed  to  Oool. 


No.  6672. 


Marks,  70  X. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Snooessive 

elongration 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds. 
200 
1.000 
2.000 
4,000 
6.000 
8,000 
10,000 
12,000 
14.000 
14,200 
14,400 
14,600 
14,800 
15.000 
15,200 
15,400 

14,000 
14,200 
14,400 
15,200 
16,000 
16,800 
17.600 
18,400 
19,200 
20.000 
20,800 
21,600 
22,400 
23,200 
23,660 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
70.000 
71,000 
72.000 
73.000 
74.000 
75,000 
76,000 
77.000 

70,000 
71.000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
118,300 

Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001333 
.001667 
.002033 
.002367 
.002400 
.002433 
.002467 
.002500 
.002533 
.002567 
.003667 

.004467 

.005500 

.007833 

.0133 

.0167 

.0200 

.0267 

.0300 

.0333 

.0367 

.0433 

.0533 

.0633 

.0833 

.1200 

Inch. 
0. 

.000133 
.000167 
.000367 
.000333 

.000334 
.000386 
.000334 
.000033 
.000033 

Ineh. 
0. 
0. 

IwK 
0. 

Initialload. 

Blastic  limit. 
Load  feU. 

0. 

0. 

.000034 
.000033 

.000034 
.001100 

.000800 

. 001033 

.002333 

.005467 

.0034 

.0033 

.0067 

.0033 

.0033 

.0034 

.0066 

.0100 

.0100 

.0200 

.0367 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orifcinal  section poonda..  118,300 

Elastic  limit  per  square  inch  of  original  section do. . .    78, 000 

Elongation  per  inch  after  rupture inch , .      .  1767 

Elongation  perinch  under  ntrain  at  elastic  limit do...  .002567 

Kefluotiou  in  diameter  at  point  of  rupture do. . .        .145 

Reduction  in  area  after  rnptare,  per  cent  of  original  section 49.1 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sectionB ".08,  ".17,  ".28* 


rifle-barrel  steel,  .30-caliber. 

Duplicate  op  No.  5672. 

No.  5673. 
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Marks,  70  X. 

Diameter,  ^'.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  63''. 


Applii 
Total. 

)d  loads. 

Per  Bqnare 
inch. 

Elongation 
per  inch. 

SQCceBsive 
eloti^ation 
per  inch. 

Permanent 
ftet. 

Socceasiye 

permanent 

set. 

Remarks. 

PoundM. 

300 
1.000 
2,000 
4.000 
6.000 
8,000 
10.000 
12,000 
14.000 
14.200 
14,400 
14.000 
14.800 
15.000 

13.800 
14,000 
14.200 
14.400 
15.200 
16.000 
16,800 
17.600 
18.400 
19.200 

PoundM. 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 

Inek. 
0. 

.000133 
.000300 
.000667 
.001000 
nnisff? 

Inch. 
0. 

.000133 
.000167 
.000367 
.000333 
.000367 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elantic  limit. 
Load  fell. 

Tensile  strength. 

50,000           .001700 

60.000 
70,000 
71,000 
72,000 
73,000 

.  002033            tmnftA 

0. 
0. 

.002367 
.002400 
.002467 
no9finn 

.000334 
.000033 
.000067 
.000033 
.000067 
.000066 

.001200 

.000267 

.001233 

.003667 

.0048 

.0034 

.0038 

.0033 

.0067 

.0033 

.0034 

.0100 

.0066 

.0100 

.0334 

.0166 



74. 000    ,      .  fl025ff7 

75.000 

60.000 
70,000 

.002633 

.003833 
nfuinn 

71. 000    '      .  MESSa 

72.000 
76,000 
80,000 
84,000 
88.000 
92,000 
96,000 
100.000 
104,000 
108,000 
112.000 
116,000 
116,500 

.009000 

.0133 

.0167 

.0200 

.0233 

.0300 

.0333 

.0367 

.0467 

.0533 

.0633 

.0067 

.1133 

:::::::::::;i:::::::::::: 



20,000 

20.800 
21.600 
22.400 
23.200 
23,300 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  116,500 

Elastic  limit  per  sanare  inch  of  original  section do...    75.000 

Elongation  per  incn  after  rupture inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002633 

Reduction  in  diameter  at  point  of  rapture do . . .        .145 

Reduction  in  area  aft«r  rupture,  ptr  cent  of  original  Rec.tion 49. 1 

Poai  tfon  of  rapture 1 ".  1  from  neck 

Character  of  broken  surface line  silky,  cup-shaped 

EloDgaUoa  of  inch  sections ".30*, 'M6,  ".08 


152  RIFLK-BABREL   STEEL,  .30-CALIBER. 

Second  ELeat. — Barbel  Rolled  and  Annealed  in  Air. 

No.  5656. 

Marks,  X  2  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loails. 


Pounds. 
200 
1,000 
2,000 
*  4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
13,200 
13.400 
13,000 
13.800 
14,000 
14.200 
14,400 
14,600 
14,8U0 
15,000 
15,200 
15,400 
15.600 
15.800 
16.000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21.  GOO 
22,400 
23.200 
24.000 
24.800 
25,600 
26.080 


Pounds. 

1,000 

5,000 

10.000 

20,000 

30,000 

40,000 

50.000 

60,000 

65.000 

66,000 

67,000 

68,000 

68.000 

70.000 

71.000 

72.000 

73.000 

74,  (KM) 

75.000 

76.  (KM) 

77,000 

78.  000 

79,000 

80.000 

84,000 

88.000 

92.  tH)« 

06.  (M)0 

100.000 

104.  000 

108,000 

112,  000 

116,000 

120,000 

124. 000 

128, 000 

130,400 


Inch. 
0. 
.000133 

.ooo:i00 

.000667 
.001000 
.001333 
.001700 
.  002033 
.00221K) 
. 002233 
.  002300 

.002:m 

. 002367 

.002400 

.002467 

.  0025:J3 

. 002567 

.  002667 

.  00.'>433 

.006067 

.006667 

. 007233 

.  0078,^3 

.008500 

.0133 

.0167 

.0167+ 

.0200 

.  0233 

.0267 

.0300 

.0333 

.0400 

.0407 

.0567 

.0700 

.  1033 


Inch. 

0. 
.000133 

.  000167 
.000367 
.  000333 
.  000333 
.0003(r7 
.000333 
.000167 
. 000033 
.000067 
.000033 
.000034 
.000033 
.00t>067 
.  0lM)066 
.  OiXMKW 
.(KM)  100 
. 002706 
.  000634 
.  OOOGOO 
. 0U0566 
.  (KX)«K)0 
.  00<K>67 
.00J8 
.  oo:u 
.  OOiK)  ^- 
.  0033 
.  0033 
.  0034 
.  0033 
.  0033 

Ami 

.  0067 
.0100 
.  0133 
.  0333 


Inch. 


0. 
0. 


Successive 
}}ennanc>nt 


Inch, 


RemarlES. 


InitUl  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tonsile  strength  per  sqnaio  inch  of  original  hwM ion pounds. .  130, 400 

Khistio  limit,  per  Houaro  inch  of  original  hoct ion do. . .     73.  OOt> 

£h»ngation  per  im- h  af lor  nipturo inch . .      .  IftiO 

Elongation  i)cr  inch  under  Htrain  at  ola.Mr  \c  limit do. . .  .  002.'>C7 

liednctiou  indlann-tcr  at  ]>oint  of  rti]>tur<* do. ..        .056 

Re<1nction  in  area  after  riiptnre,  ]>er  t-mtof  original  Hcction 20.  5 

Poflition  of  rnpturo 1".28  from  n«*ok 

Character  of  Itrol^on  anrfnco .fmo  graniilnr,  radiating  from  a  dull,  Hilky  spot  nrar  circumfprt»nf<» 

Elongation  of  inch  sections ".12,  ".16*,  ".i>8 


rifle-barrel  steel,  .30-caliber. 
Third  Heat. — Stbel  as  Received. 
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No.  5657. 


Marks,  X  3. 

IMameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  lottds. 


Total. 


'  Per  M  nare 


■qua] 

DCh. 


ioc] 


PotttuZf. 

Pounds. 

aoo 

1,000 

1.000 

5,000 

2,000 

10,000 

4.000 

20,000 

6,000 

30,000 

8.000 

40,000 

10,000 

50.000 

12,000 

60,000 

13.600 

68,000 

13,800 

60,000 

14,000 

70,000 

14,200 

71,000 

14.400 

72,000 

14,600 

73.000 

14,800 

74.000 

lb.  000 

75.000 

15.300 

76.000 

16.000 

80,000 

16.800 

84.000 

17,600 

88.000 

18,400 

92,000 

19,200 

96.000 

20.000 

100,000 

20.800 

104,000 

21,000 

108,000 

22,400 

112.000 

23.200 

116,000 

24,000 

120,000 

24,650 

123,250 

Eloneation 
per  mch. 


Inch, 
9. 
.000133 


.000700 

.OU1033 

.001367 

.001733 

.002067 

.002333 

.002400 

.002533 

.005333 

.006133 

.006767 

.007300 

.008000 

.008667 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0400 

.0467 

.0533 

.0700 


Snccewdre 
elongation 
per Inch. 


Inch, 
0. 

.000133 
.000200 
.000367 
.000333 
.000334 
.000366 
.000334 
.000266 
.000067 
.000133 
.002800 
.000800 
.  0006:^4 
.000533 
.000700 
.000667 
.  004633 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0066 
.0167 


Permanent 
set. 


Successive 

pennanent 

set. 


Inch. 
0. 
0. 


.000100 


Inch. 


Remarks. 


Initial  load. 


ElaHtic  limit. 


Tf'usiln  strength. 


General  summary. 

TensOe  strength  per  sqnare  inch  of  original  section pounds..  123,250 

Elastic  limit  per  so  uare  i nch  of  original  section do . . .    69, 000 

Elongation  per  inch  aft«»r  rnpi  ure incli . .      .  1667 

Elongation  per  inch  nmler  strain  nt  elastic  limit do. . .  .  002400 

Redaction  in  diameter  at  point  of  rupture do. . .        .115 

Rednf  tion  in  area  after  rupture,  per  cent  of  original  section 40.  3 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface tine  sillcy 

Elongation  of  inch  sections ".10,  ".28*,  ".12 


154  RIFLE-BARREL   STEEL,  .30-CALIBER. 

Third  Heat.— Barrel  Rolled  and  Annealed  in  Charcoal. 

No.  6658. 
Marks,  X  3  O. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3'^ 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12.200 
12,400 
12,600 
12,800 
13.600 
14,400 
15,  200 
16.000 
16.800 
17,600 
18.400 
19,200 
20.000 
20.800 
21,600 
22,360 


Per  squaro 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88.000 
92,000 
96,000 
100,000 
104.000 
108.000 
111,  800 


Elongation 
I>erTnch. 


Inch, 
0. 

.000133 
.000300 
.000033 
.000967 
.001300 
. 001633 
.001833 
.001900 
.001933 
.003833 
.005167 
.006100 
.006833 
. 007333 
.008167 
.OOOiKK) 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 
.0567 
.0700 
.1167 


per  Inch.  |    aet. 


Inch. 
0. 
.000133 
.000167 
.000333 
.000334 
.  000333 
.000333 
.000200 
.000067 
.000033 
.001900 
.001334 
.000933 
.000733 
.000500 
.000834 
.000833 
.0043 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0100 
.0133 
.0467 


Inch. 


0. 
0. 


Inch. 


Remarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  8ummary, 


Tenaile  strength  per  Aqtiare  inch  of  original  section. 


.pounds. 


Elastio  limit  per  square  inch  of  original  section do . 

Elongation  per  inch  after  r uptu re inch . 

Elongation  per  inch  under  atrain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. .         

Re<luction  in  area  after  rupture,  per  cent  of  original  aection 16.0 

Posi tion  of  rupture ".80  from  neck 

Character  of  broken  surface fine  granular,  railiating  from  a  point  in  the  circumference 

Elongationof  inchaectious ".11,  ".15,  ".27* 


111,S00 

57.000 

.14:i3 

.0019X1 

.045 


RIFLE-BARREL   STEEL,  .30-CALIBER. 


156 


Third  Heat.— Barrel  Eolled  and  Annealed  in  Air. 

No.  6659. 
Marks,  X  3  A. 
Diameter,  ''.505. 
Sectiooal  area,  .20  square  inch. 
Gauged  length,  3''. 


ApiOiedloada. 

Elongation 
per  inch. 

Snooessive 

Permanent 
set. 

SncceBHive 

liermanent 

set. 

Komarks. 

ToUL 

Per  Muare 
inch. 

ttlonffation 
per  inoh. 

PimndM. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
13,200 
13.400 
13,600 
13,800 
14,000 
14,200 
14,400 
14  000 

Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
65.000 
66,000 
67.000 
68,000 
69,000 
70,000 
71,000 
72,000 
73  non 

IfUih. 

0. 

.000133 
.000333 
.000667 
.001000 
.001333 
.001700 
.002000 
.002233 
.002300 
.002367 
.002400 
.002467 
.002533 
.002700 
.003000 

Ineh. 
0. 

.000133 
.000200 
.000334 
.000333 
.000333 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000367 
.000300 
.000233 
.000067 
.000067 

0. 

.000033 
.000067 
.000066 
.000167 
nnn»iio 

.000133 

.000133 

. 003700    1       nnn7no 

14;  800    1        74;  000 
15,  000              7S-  AM 

.005000 

.005667 

.006333 

.008767 

.007333 

.008200 

.008833 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0433 

.0533 

.0667 

.0967 

.001300 

.000667 

.000666 

.002434 

.000566 

.000867 

.000633 

.004467 

.0034 

.0033 

.0033 

.0034 

.0033 
.0034 
.0066 
.0100 
.0134 
.0300 

15,200 

15,400 

'     15,000 

76,000 
77,000 
78,000 
79,000 
80,000 
84.000 
88,000 
92.000 
96,000 
100,000 
104,000 
108.000 
112,000 
116,000 
120,000 
124.000 
126,560 



1     15,800 

I 

I     16,000 

1     16,800 
1     17,600 

18,400 
19,200 
20,000 
20,800 
21,600 

1 

i 

1    22,400 

23,200 
24.000 
24.800 
25,310 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  126, 550 

Elttsticlirait  per  sooare  inch  of  original  section do...    68,000 

Elongation  per  iocn  after  rnpture inch . .      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002400 

R4h1  notion  in  diameter  at  point  of  rupture do...        .035 

Kedurtion  in  area  after  rupture,  per  cent  of  original  sect! on 13.2 

Position  of  rupture 1".12  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  r«nt«r  punch  mark  defining 

first  inch  section  on  oar. 
Ekmgationof  inch  sectiuus ".09,  ".12*,  ".12* 
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RIFLE-BARBEL   STEEL,  .30-CALIBER. 


BESSEMER  STEEL  SEDUCED  TO  BABS  l'M5  DIAMETEB,  IV8TEA]) 
OF  V'A  DIAMETEB,  AS  USUAL. 

From  1".16  Bar  as  Received. 


No.  5663. 


Marks,  72. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  leugth,  3''. 


AppUed  loads. 

Elonsation 
per  inch. 

SuccesBire 
elongation 
per  inch. 

Permanent 
aet. 

Suooesaivo 

permanent 

set. 

Inch. 
0. 

Romarka. 

Total. 

Per  sqaaro 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
14,000 
14,200 
14,400 
14,000 
14,800 
15,000 
15.200 
15,400 
15,600 
15,800 
16.800 
17,600 
18,400 
19,200 
20.000 
20.800 
21,600 
22,400 
23,200 
24,000 
24,490 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

65,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76.000 

77,000 

78,000 

79,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104.000 

108,000 

112,000 

116,000 

120,000 

122,450 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001333 
.001667 
.002033 
.002200 
.002400 
.002433 
.002467 
.002500 
.002567 
.0026.13 
.0030«7 
.008667 
.009333 
.009967 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 
.0533 
.0700 
.1033 

Inch. 
0. 
.000133 
.000200 
.000334 
.000333 
.000333 

Inch. 
0. 
0. 

Initial  load. 
Elaatic  limit. 

Tensile  strength.             1 

.000334 
.000366 
.000167 

0. 

.000200 
.00(K)33 
.000034 
.000033 
.000067 
000066 
.000434 
.005600 
.000666 
.000634 
.006733 
.0033 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0066 
.0167 
.0333 

.000033 

.000033 

1 

1 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  122,450 

Elastic  limit  per  smiare  inch  of  original  section do. . .    75, 000 

Elongation  per  inch  after  rnptnro inch ...      .  1S67 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002633 

deduction  in  diameter  at  point  of  rupture do. . .        .145 

Reduction  in  area  after  rupture,  per  cent  of  original  aeotion 49. 1 

Position  of  rupture 1".66  from  nerk 

Character  of  broken  surface fine  silky,  cup  ahafitMl 

Elongaiiouof  inoli  secUoAs "'.12,  ".33*.  ".11 


rifle-barrel  steel,  .30-caliber. 

From  Eolled  Barrel  Annealed  in  Air. 

No.  5664. 


167 


Marks,  72  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  leo^h,  3'^ 


Applied  load*. 


-; 1  ElonjSAtion 

i>«-  »«.,».».     l*®r  inch. 


Pounds. 
200 

1.000 
2,000 
4.000 
6,000 
8.000 
10.000 
12.000 
13,000 
13.200 
13,400 
13,600 
13,800 
14v000 
14.200 
14.400 
14.600 
14,800 
15.000 
1 5.200 
15,400 
15,600 
15.800 
16,000 
16,200 
16,400 
16,600 
17,600 
18,400 
19.200 
20.000 
20,800 
21,  GOO 
22.400 
23,200 
24,000 
24.800 
25,210 


Poundi. 

1,000 

5,000 

10,000 

20,000 

30,000 

40.000 

50.000 

60.000 

65.000 

66.U00 

67,000 

68,000 

69,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

70,000 

80.000 

81.000 

82,000 

83,000 

88.000 

92.000 

06,000 

100,000 

104,000 

108.000 

112,000 

116,000 

120,000 

124,000 

126,050 


Inch. 
0. 
.000133 
.000300 
.000633 
.000967 
.001300 
.001667 
.002000 
.002267 
.002367 
.002467 
.002567 
.002733 
.002933 
.  003267 
.003600 


.004333 

.001667 

.005167 

.005767 

.006167 

.006933 

.007467 

.008300 

.008833 

.009500 

.0133 

.0167 

.0200 

.0233 

.0300 

.0333 

.0367 

.0433 

.0533 

.0700 


Siioceasive 
elongaiiou 
per  inch. 


Inch. 

.000133 

.000167 

.000333 

.000334 

.000333 

.000367 

.000:)33 

.000267 

.000100 

.000100 

.000100 

.000166 

.000200 

.000334 

.000333 

.000333 

.000400 

.000334 

.000500 

.000600 

.000400 

.000766 

.000534 

.000833 

.000533 

.000667 

.0038 

.0034 

.0033 

.0033 

.0067 

.0033 

.0034 

.0066 

.0100 

.0167 

.0233 


Pemiiuient 
set. 


Inch. 
0. 
0. 


.000033 
.000033 
.000100 


Sac<>eMive 

permanent 

sot. 


Inch. 


.000033 
0. 
.000067 


Kemarka. 


Initial  load. 


Elastic  limjt. 


Tcniiilo  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  126,050 

Klastir  limit  per  square  inch  of  original  section do...    65,000 

Klongation  per  inch  after  rupture incli..      .1200 

Kbngation  per  inch  under  strain  at  elastic  limit.... do...  .002267 

liedoi'tion  in  dlSimeter  at  point  of  rupture do...        .035 

K«daction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture at  middle  of  stem 

Charartor  of  broken  surface fine  granular 

Elongation  of  inch  soctiona ".U,  ".17*,".08 


158 


RIFLE-BARBEL   STEEL,  .30-CALIBER. 


From  Rolled  Barrel  Annealed  in  Gharooal. 

No.  5065. 
Marks,  72  0. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

.    —    _ 

Elonsation 
per iDch. 

Total. 

Per  squaru 
inclj. 

Pounds. 

Pimndg. 

Inch.      . 

200 

1,000 

0. 

1,000 

5.000 

.  0001:13 

2,000 

10,000 

.000300 

4,000 

20.000 

.000633 

6,000 

30,000 

.000967 

8.000 

40.000 

.001300 

10,000 

50.000 

.001667 

11,000 

65,000 

.001867 

11,200 

56,000 

/    .002000 
\     .006233 

11,400 

57,000 

.007367 

11,600 

58.000 

.008167 

11,800 

59.000 

.009000 

12.000 

60,000 

.0095IK) 

12,800 

64,000 

.0167 

13,600 

68,000 

.0167^ 

14.400 

72,000 

.0200 

15,200 

76.000 

.0233 

16,000 

80,000 

.0300 

16,800 

84,000 

.  0333 

17,600 

88,000 

.0400 

18,400 

92,000 

.0467 

19,200 

96,000 

.0567 

20,000 

100,000 

.0700 

20,640 

103.200 

.1133 

Snccosaivo 
elongation 
per  inch. 


iMh.      I 
0-      I 
.000133 
.000167 
.000333  I 
.000334  I 
.000333 
.000367  I 
.000200  , 
.000133 
.004233 
.001134  I 
.000800 
. 000833 
. 000500  I 
.0072    I 
.OOOOf 
.0033 
.0033 
.0067 

.oo:{3 

.0067 
.0067 
.OKK) 
.0133 
.0433 


Permanent 


Inch. 


Snccensiye ' 
permanent  I 
I        aet. 


BemarkH. 


Inch. 


Initial  load. 


ElaaUc  limit. 


Tenaile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .  lai,  200 

KlaHtic  limit  per  squan^  inch  of  original  section do. . .    55,  OOO 

Klongation  per  inch  afl43r  rnptnre inch . .      .  1767 

Klongation  per  inch  under  strain  at  elastic  limit do ...  .  001867 

lieductlon  in  diameter  at  point  of  rupture do. . .        .  105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture .■...  l"froni  nt^k 

Character  of  broken  surface : ailky,  trace  of  granulation 

Elongation  of  inch  sections ".  10, ".  16, " .27* 


BIFLE-BABKEL.   STEEL,  .30-CALIBER. 

Same  as  No.  72,  but  Roi/Led  to  1".09  Diameter. 

No.  5688. 
Marks,  73. 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 
Ganged  length,  3". 
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'        AppUed  loads. 

1 

Elongation 
per  locli. 

Inek. 

0. 

.000183 
.000300 
.000633 
.000967 
.001333 
.001667 
.002000 
.002400 
.002600 
.002633 
.002667 
.002733 
.002867 
.002933 
.003000 
.003333 
.004100 
.005233 
.005833 
.006467 
.006933 
.007667 
.008167 
.009000 

.006433 
.007533 
.009333 
.008233 
.007033 
.006838 
.008000 
.009600 

.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 
.0567 
.0767 
.1033 

Siiccensive 
eloiifsation 
per  inch. 

Inch. 
0. 

.000133 
.000187 
.000333 
.000.334 
.000366 
.000334 

.000400 
.000200 
.000033 
.000034 
.00(H)66 
.000134 
.000066 
.000067 
.000333 
.000767 
.001133 
.000600 
.000634 
.000466 
.000734 
.000500 
.000833 

Permanent 
set. 

Inch. 
0. 
0. 

SucceHsive 

permanent 

set. 

Inch. 
.0 

Bemarks. 

1 

1    Total. 

I^'^^IbT^ 

Pounds. 

200 

1,000 

2,000 

4.000 

6.000 

8.000 

10,000 

12.000 

14,000 

IS.  000 

16,200 

15,400 

15.600 

15.800 

16.000 

16,200 

16.400 

Pounds. 
1.000 
5,000 
10,000 
20,000 
20,000 
40,000 
60,000 
60.000 
70,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81.000 
82.000 
83.000 
84,000 
85.000 
86,000 
87,000 
88,000 
89,000 
90,000 

30,000 
60,000 
90.000 
60,000 
30,000 
30.000 
60,000 
90,000 

06.000 
100,000 
104,000 
108.000 
112,000 
116,000 
120,000 
124,000 
128,000 
132,000 
136,000 
136.650 

Initial  load. 
Elastic  limit. 

TenHile  strength. 

0. 

.000033 

.000033 

.000233 

.000200 

16.600 

16,800 

17,000 

17.200 

17,400 
17.600 
17,800 
18,000 

6.000 
12,000 
18.000 
12,000 
6.000 
6.000 
12,000 
18.000 

19,200 
20.000 
20,800 
21,000 
22,400 
23.200 
24,000 
24,800 

.005367 

.005184 

.005800 

.000433 

.006000 

.000200 

.0043 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0100 
.0200 
.0266 

1 

1 

1 

1     25.  COO 

26,400 

27.200 
27,310 

General  summary. 

Tensile strsngtli  per  square  inch  of  original  section pounds..  136, 550 

Elastic  limit  per  sonare  inch  of  original  section do . . .    78, 000 

Elongation  per  inch  after  rupture inch . .      .  1600 

Klonication  per  inch  under  strain  at  elastic  limit do.! .  . 002733 

Kednction  in  diameter  at  point  of  mptnre do. . .       .125 

Red  notion  in  area  after  rupture,  per  cent  of  original  section '..'......       4,3.3 

Position  of  rapture 1".3  from  neck 

Characterof  broken  surface fine  silky,  cup-shaped 

Elongation  of  inch  sections /'.lO  ".25*  "13 
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RIFLE-BARREL   STEEL,  .30-CALIBBR. 

No.  73  "Box  Annealbd." 
No.  5689. 


Marks,  74, 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

EloDffation 
permoh. 

Saoceenive 
elongation 
per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 

SuccoHtsive 

ToUl. 

Per  sqnare 
inch. 

permanent 
set. 

ie«niarlc8. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
15,400 
15,600 

14,800 
15,000 
15.200 
15.400 
15,600 
15.800 
16,000 
16,800 
17,600 
18.400 
19,200 
20,000 
20.800 
21,600 
22.400 
23.200 
24,000 
24,620 

Pimnds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
60,000 
70,000 
77,000 
78,000 

74,000 
75,000 
76,000 
77.000 
78,000 
79,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
123,100 

Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001367 
.001700 
.002033 
.002400 
.002067 
.003167 

.004133 
.005167 
.007167 
.007833 
.008567 

Inch. 
0. 

.000133 
.000167 
.000367 
.000333 
.000367 
.000333 
.000333 
.000367 
.000267 
.000500 

.000066 
.001034 

Inch. 

0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

0. 

0. 

.002000 
.000666 

.... 

. 009300    1      .  000733 

.010167 

.0133 

.0167 

.0200 

.0233 

.000867 
.003133 
.0034 
.0033 
0033 

.006833 

.006833 

.0267              -OOSi 

.0300 
.0367 
.0433 
.0500 
.0667 
.1067 

.0033 
.0067 
.0066 
.0067 
.0167 
.0400 

1 

Tensile  strength. 

General  summary. 

Teniilo  strongth  per  sqnare  inch  of  original  section ponnds..  123,100 

Elastic  limit  per  sqnare  inch  of  original  section do. . .    77,  oou 

Elongation  per  inch  after  ruptore inch. .      .  170U 

Elongation  per  inch  under  strain  at  clastic  limit do...  .002967 

KtHliiction  in  diameter  at  {Kiiut  of  rupturo do...        .125 

K<sluction  in  art*a  after  rupture,  per  ceut  of  uriginal  section 43.3 

1*ositiuu  of  rupture 1".4  from  neck 

Ciiuracterof  broken  rupture fine  silky 

Elongation  of  inch  sections ".12,  ".30*.  ".09 


RIFLE-BABBEL   STEEL,  .30-CALIBEB. 

Babbel  Bolled  and  Cooled  in  Aib. 
No,  5677. 


161 


Marks,  8  A. 

Diameter,  ''.505. 

Sectional  area,  ^  sqaare  inch. 

Ganged  length,  3". 


per  inch. 

SticoeMlre 
elongation 
perlnch. 

Permanent 
•et. 

BacoeeelTe 

permanent 

•et. 

Bemarks. 

TotaL 

Per  w|ii«re 

FtmndM. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

11,000 

14.000 

14.200 

14.400 

1    14.600 

'    14.800 

.    15,000 

,    15.200 

1    15.400 

15.600 

15.800 

Pounds. 

1,000 

5,000 

10.000 

20,000 

30,000 

40,000 

50,000 

60.000 

65,000 

70,000 

71,000 

72.000 

78,000 

74.000 

75,000 

76,000 

77,000 

78,000 

79,000 

80.000 

84,000 

88,000 

92.000 

96.000 

100,000 

104.000 

108,000 

112.000 

110.000 

Inch. 
0. 
.000133 
000900 
.000633 
.001000 
.001333 
.001700 
.002067 
.002233 
.002467 
.002533 
.002667 
.004667 
.006900 
.006300 
.006867 
.007667 
.008333 
.006833 
.009333 
.0133 
.0167 
.0167+ 
.0200 
.  0283 
.0267 

.oaoo 

.0397 
.0483 
.0600 
.0633 
.1100 

Inch. 
0. 
.000133 
.000167 
.000333 
.000367 
.000333 
.000367 
.000367  • 
.000166 
.000234 
.000066 
.000134 

! 001233 

.000400 

.000697 

.000600 

.000666 

.000500 

.000500 

.003967 

.0034 

.0000+ 

.0033 

.0033 

.0034 

.0033 

.0067 

.0066 

.0067 

.0133 

.0467 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastio  limit. 

Taneile  strength. 

0. 

.000067 

.000067 

16.000 
16,800 

17.000 
18,400 
19.200 
20.000 
20,800 
31,600 
22,400 
23,200 

24,000    1       120,000 
34.800           124,000 
25,440            127.900 



General  eHmmar^, 

TenaUe atraigili  per  eqnare inch  of  oriffinsl  section pounds..  127,200 

IQastic  limit  per  sqaare  inch  of  original  section do...    71,000 

KloDgatioii  per  incn  after  raptare inch..      .1538 

Blongation  per  inch  under  strain  at  elastic  limit do...  .002533 

Rednction  in  diameter  at  point  of  mptnre do...       .106 

Redoetioniiiareaafterruptnret  per  cent  of  original  section 87.1 

Position  of  mptare 1"  .25  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

EloDgatlon  of  inch  sections ".iC  ".21*.  ".09 

H.  Doc.  164 11 
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BIFLE-BABREL   8TEEL,  .SO-CALIBEB. 


Marks,  8  A. 

Diameter,  '^605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3^\ 


Duplicate  op  No.  6677, 
No.  5678. 


Applied  loads. 

EIoDffation 
perliioh. 

Successive 
eloiieation 
per  inch. 

Permanent 

«Dt. 

SuooesaiTe 

permanent 

set 

BemarkB. 

Total. 

Per  square 
inoh. 

Pound*. 
200 
1.000 
2,000 
4,000 
6.000 
8.000 
10,000 
12,000 
18,000 
14,000 
14,200 
14,400 
14.600 
14.800 
15,000 
16.200 
15,400 
15,600 
15.800 
16,000 
16.800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24.000 
24,800 
25,510 

Pounds. 

1.000 

5.000 

10,000 

20,000 

80.000 

40.000 

50.000 

60.000 

66,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75.000 

76,000 

77,000 

78,000 

79.000 

80.000 

84,000 

88.000 

92.000 

96.000 

100.000 

104.000 

106,000 

112,000 

116.000 

120,000 

124,000 

127,550 

Indi. 
0. 
.000100 
.000600 
.000633 
.000007 
.001388 
.001667 
.002000 
.002167 
002400 
.002488 
.002467 
.002583 
.002700 
.006667 
.007833 
.007667 
.008400 
.008867 
.009667 
.0183 
.0167 
.0200 

.0267 
.0333 
.0067 
.4M88 
.0600 
.0633 
.1000 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000334 
.000833 
.000167 
.000233 
.000083 
.000034 
.000066 
.000167 
.008967 
.000666 
.000334 
.000783 
.000467 
.000700 
.008733 
.0034 
.0088 
.0000+ 
.0038 
.0034 
.0066 
.0034 
.0066 
.0067 
.0133 
.0867 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUclimit. 

TenaUe  strength. 

0. 

.000088 

.000088 

Oeneral  summary. 

Tensile fttfength  p«r  sqnare inch  of  orifflnal  section ptmnds..  117,566 

Elastic  limit  per  square  inch  of  original  section do...    72,000 

Elongation  per  inch  after  rupture inch..      .1533 

Elongation  per  inch  under  strain  at  elaatic  limit do...  .009467 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture l".4ft^imneck 

Character  of  broken  surfkoe eilky,  Interspersed  with  fine  srannbitiou 

Elongation  of  inch  sections ".13,  ".25*.  ".06 


BIFLB-BARBEL  BTBBL,  .30-OALIBEB. 


tea 


Babbel  Bolleb,  Cooled  in  Aib,  Behbatbd  in  Babbel  Fubnage, 

AND  Cooled  in  Aib, 

No,  6679. 
Marks,  8  B. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3''. 


Applied  londs. 

Elonntioii 
per  inch. 

Suooesaive 
elonntioii 
per  inch. 

Fermonenl 
set. 

Sacceaslve 
set. 

Renuu-ks. 

Total. 

PerMnuure 

200* 
1,000 
2.000 
4.000 
6.000 
8,000 
10.000 
11,800 
12,000 
12.900 
12,400 
12,600 
12,800 
13,000 
13,200 
14,400 
15,200 
16,000 
16,800 
17,600 
18.400 
19,200 
20,000 
20.800 
21,600 
21,760 

Pmtnda, 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
50.000 
59.000 
60,000 
61,000 
62,000 
63,000 
64.000 
^,000 
66,000 
72,000 
76.000 
80,000 
84.000 
88,000 
92,000 
96.000 
100,000 
104,000 
108.000 
108.800 

Inch. 
0. 

.000133 
.000900 

.000667 
.001000 
.001838 
.001700 
002033 
.002167 
.002367 
.006500 
.006500 
.007433 
.008567 
.009600 
.0133 
.0167 
.0900 
.0233 
.0300 
.0367 
.0483 
.0600 
.0667 
.0900 
.1200 

itidk. 
0. 

.000133 
.000167 
.000367 
.000333 
.000333 
.000367 
.000333 
.000134 
.000200 
.003138 
.001000 
.000933 
.001134 
.001033 
.0037 
.0034 
.0033 
.0033 
.0067 
.0067 
.0066 
.0067 
.0167 
.0233 
.0900 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit 

Tensile  strength. 

0. 

.000100 

.000100 

QenenU  •mnmary. 

Tmaile strength  per  aqiure  inch  of  oriffioal  seotion ponnds..  108,800 

Xiastie  limit  per  BO  aare  inch  of  originaiseotion do...    59,000 

EloBgation  per  incn  after  mptare inch..      .1933 

Siongation  per  inch  under  strain  at  elastio  limit do...  .002033 

Bednction  in  diameter  at  point  of  mptnre do...       .145 

BtdnctloA  in  area  after  rapture,  per  cent  of  original  section 49.1 

Poeitian  of  rapture at  middle  of  stem 

Chancterof  broken  aarface fine  silky,  onp-shaped 

I  of  inch  sections ".12,  ".36*,  MO 
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BIFL.E-BARBEL   BTEEL,  .30-CALIBEB. 

Duplicate  of  No.  5679, 
No.  5680.   • 


,  Marks,  8  B. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3'\ 


AppUed  loads. 

Elonntion 
per  Inch. 

SaooesaiTe 
elonntJon 
perlnch. 

Permanent 
set. 

SuooessiTe 

Bemarka. 

TotiJ. 

PerfMiiAre 
inoli. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12,000 
13,  COO 
13,200 
13.400 
13.600 
13,800 
14.000 
14.200 
14,400 
14,600 
14,800 
15.000 
15,200 
16,000 
16,800 
17.600 
18.400 
10,200 
20.000 
20,800 
21,600 
22,400 
23,200 
23,810 

Pounds. 

1.000 

5,000 

10,000 

20.000 

30,000 

40,000 

50,000 

55,000 

60,000 

65.000 

66,000 

67.000 

68,000 

60,000 

70,000 

71.000 

72,000 

73,000 

74,000 

75,000 

76.000 

80,000 

84.000 

88,000 

02,000 

06,000 

100.000 

104.000 

108,000 

112,000 

116,000 

U0,0G0 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001333 
.001700 
.001867 
.002067 
.002233 
.002300 
.002333 
.002367 
.002400 
.002467 
.002567 
.004333 
.005167 
.006000 
.007667 
.010687 
.0133 
.0167 
.0200 
.0283 
.0300 
.0367 
.0460 
.0500 
.0600 
.0733 
.1133 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000338 
.000367 
.000167 
.000200 
.000166 
.000067 
.000033 
.000034 
.000033 
.000067 
.000100 
.001766 
.000834 
.000633 
.001667 
.003000 
.002633 
.0034 
.0083 
.0033 
.0067 
.0067 
.0033 
.0100 
.0100 
.0133 
.0400 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strongtli  per  square  inch  of  original  section poonds..  119,060 

Elaatio  limit  per  BO  nare  inch  of  original  Motion do...    70,000 

Elongation  per  incb  after  mptnre inch..      .1900 

Elongation  per  inch  under  strain  at  elaatio  limit do.  .  .002467 

Bednction  in  diameter  at  point  of  rapture do...       .155 

Beduction  in  area  after  rupture,  per  cent  of  original  aection 51.9 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface fine  silky,  cup-shaped 

Elongation  of  inch  aoottou ^3r,".15.".10 


RIFLE-BARREL   STEEL,  .30-OALIBER. 
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Barbel  Bollsd,  Cooled  in  Air,  12^'  at  Butt  End  Beheated 
IN  Gharooal  Fire  and  Oooled  in  Air. 


No.  5681. 
Marks,  80. 
Diameter,  ''.606. 
Sectional  area,  .20  sqnare  inch. 
Gaaged  length,  3''. 


Applied  loiids. 

Elonntion 
perlDGh. 

SnoceuiTO 
per  inch. 

Pennanent 
set. 

SuooeMire 

Hemarka. 

Total. 

PoTMiuire 
inoli. 

200 
1,000 
2.000 
4,000 
6.000 
8,000 
10,000 
12.000 
13,000 
13,200 

12,800 
13,000 
13,200 
13,400 
13,000 
13,800 
14.000 
14,400 
15.200 
16.000 
16.800 
17.000 
18.400 
19.200 
20,000 
20,800 
21,600 
22,400 
22,890 

Poundi. 
1,000 
5,000 
10,000 
20.000 
30.000 
40.000 
60,000 
60,000 
65,000 
66.000 

64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
70,000 
72.000 
76^000 
80.000 
84.000 
88.000 
92,000 
96,000 
100.000 
104,000 
108,000 
112.000 
114,450 

Inch. 
0. 

.000133 
.000800 
.000667 
.001000 
.001333 
.001700 
.002033 
.002233 
.002367 

.003167 

.004000 

.006600 

.007500 

.006000 

.008767 

.009600 

.0133 

.0187 

.0200 

.0233 

.0267 

.0300 

.0333 

.0400 

.0467 

.0667 

.0733 

.1100 

Inch. 
0. 

.000188 
.000167 
.000367 
.000333 
.000333 
.000367 
.000333 
.000200 
.000134 

.000800 

.000833 

.002600 

.000900 

.000800 

.000767 

.000733 

.0038 

.0034 

.0033 

.0333 

.0034 

.0033 

.0033 

.0067 

.0067 

.0100 

.0166 

.0367 

Jneh, 
0. 
0. 

Jneh. 
0. 

Initlalload. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

.000033 

.000033 

General  eummary. 

Tensile  streDgth  per  aqnare  inch  of  original  section pounds..  114,450 

JOastiolimit  per  square  inch  of  originafsection do...    65,000 

Elongation  per  incii  after  rupture inch..      .1767 

Bloogation  per  inch  under  strain  at  elastic  limit do...  .002233 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Seduction  In  area  after  rupture,  per  cent  of  original  section 49.1 

PoaitJon  of  rupture l".45fVom  neck 

Character  of  brolcen  snrfkee line  silky,  cup  shaped 

Slongatiaaof  inchseetiona 'UO,  ".81*,  ".12 
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BIFLE-BARREL   STEEL,  ,30-OALIBEB. 

Duplicate  of  No.  6681. 
No.  5682. 


Marks,  8  O. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3*\ 


Applied  loads. 

ElongatloD 
per  inoh. 

SncoeMlve 
olonffation 
perlnch. 

Permament 
set. 

Sacoesaive 

pennanent 

set. 

Remarks. 

ToiBl. 

PerBquare 
inoli. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
18,200 
13,400 
18.600 
13.800 
14,000 
14,200 
14,400 

18,800 
14.000 
14,200 
14.400 
14.600 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20.000 
20,800 
21.600 
22,400 
23,200 
23,780 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
66,000 
66,000 
67,000 
68,000 
09,000 
70,000 
71,000 
72,000 

69,000 
70,000 
71,000 
72,000 
73,000 
76,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100.000 
104.000 
108,000 
112.000 
116,000 
118,900 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001333 
.001667 
.002000 
.002167 
.002200 
.002233 
.002267 
.002300 
.002333 
.002367 
.002433 

.004688 

.005833 

.008600 

.009107 

.009838 

.0133 

.0167 

.0167+ 

.0283 

.0267 

.0300 

.0333 

.0400 

.0467 

.0567 

.0700 

.1283 

Inch. 
0. 

.000100 
.000200 
.000338 
.000334 
.000366 
.000334 
.000383 
.000167 
.000038 
.000033 
.000084 
!  000038 
.000033 
.000034 
.000066 

.002100 
.001300 
.002767 
.000667 
000666 
.003467 
.0034 
.0000+ 
.0066 
.0084 
.0033 
.0083 
.0067 
.0067 
.0100 
.0183 
.0533 

Inch. 
0. 
0. 

Jneh. 
0. 

IniUal  kMd. 

ElasUc  limit. 
Load  fell. 

Tensile  strength. 

0. 

0. 

. 

Omieral  summary. 

Tensile  stresfirth  per  square  inch  of  orisinalsecticm pounds..  118,900 

Elasticliniit  per  square  inch  of  originalsection do...    71,000 

Elongation  per  inch  after  rupture ineh..      .1700 

EioKation  per  inch  under  strain  at  elastic  limit do...  .002367 

Reooction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.8 

Position  of  rupture ".75fh>mneck 

Character  of  hrokensurfaoe fine  silky,  traoe  of  grannlAtion 

Elongation  of  inoh  sections ".81*,  ".12,  ".06 


BIFLE-BARREL   STEEL,    30-CAUBER. 
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Barbel  Bolleb,  Cooleb  in  Air,  12"  at  Butt  Enb  Reheatbb 
IN  Gasoline  Furnace  anb  Oooleb  in  Air. 

No.  6683. 

Marks,  8  G. 

Diameter,  ".506. 

Sectional  area, .  20  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


Per  •nnare 
incn. 


Elonmtkm 
perinoh. 


SnooAHhre 
elonntion 
per  Inch. 


Permanent 
set. 


SuccessiTo 

permanent 

set. 


Kemarks. 


Pounds. 

200 

1.000 

2,000 

4.O0O 

6,000 

8,000 

10,000 

11,000 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 

13,200 

13,400 
13.600 
13,800 
14,000 
14,200 
14,400 
15,200 
16.000 
16,800 
17.600 
18,400 
10.200 
20,000 
20,800 
21,600 
22,400 
23,200 
28,680 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 

66,000 

67,000 
68,000 
60.000 
70.000 
71,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92.000 
96,000 
100,000 
104,000 
108,000 
113,000 
116,000 
118,400 


Inch. 
0. 
.000133 
.000333 
.000667 
.001000 
.001333 
.001700 
.001867 


.002067  I 
.002133 

.002107  ' 

.002200  I 

.002233  i 
.002300 


.003000 
.004400 
.006000 
.007167 


.0133 

.0167 

.0167+ 

.0200 

.0233 

.0300 

.0338 

.0867 

.0483 

.0533 

.0667  . 

.1000 


Inch, 
0. 
.000133 


.0037 

.0034 

.0000+ 

.0033 

.0033 

.0067 

.0033 

.0034 

.0066 

.0100 

.0134 


Jnsh. 
0. 
0. 


Jneh. 


Initial  load. 


.000834 

.000333 

.000333 

.000367 

.000167 

.000166 

.000034 

.000066 

.000034 

.000033 

.000033 

.000067 

.000933 

.000667  < 

.000500  I 

.001000 

.001167  ' 

.001766 


Ekistio  limit. 


Tensile  strength. 


General  summary. 

Ttonsfle  strength  per  sqiure  inch  of  original  section pounds..  118,400 

Slaaiic  limit  per  Moare  inch  of  original  section do...    65,000 

KlongaUon  per  inch  after  ruptare inch..      .1467 

JClongation  per  inch  onder  strain  at  elastic  limit do...  .002233 

Radoction  in  diameter  at  point  of  mptnre do...       .135 

Rednction  in  area  after  mpture,  peroentof  original  section 46.2 

Position  of  mptnie ".SOfiromneck 

Chaneter  of  broken  surface fine  silky,  trace  of  granalation 

Elongation  of  inch  aeetlons ".07,  ".08,  ".20* 


170 


RIFLE-BABREL  STEEL,  .30-CALIBER. 


o  lA  e<9  o  a  o>  i-i      -^ 


per' 
pot 
Uon 

!8  : 1    I 

Hill; 

trace  of  grannla 
40  per  cent,  gran 

alar,  radiating  f 
center, 
rapersed  with  fine 

ii  crace  of  granoii 

ii 

iii|i  sj 

1- 

iiVi  H 

n 

i 


1I§ 


I  hi 

:9 


g=5  = 

I-  S 

I-  a 

fee  « 


:  a  :  e 


If'** 


„  ^   -*!  *  &  =  ■;:  t£-  . 
b  .^  ^  St":!  s^  a^ 


.  P  ,'  3 

■5    S-    Or' 


5^1 


fl 


iMifi  = 


3  ""^  Q« 


.  flSfl 


1 

a 

-a 

5 

? 

1 

ti 

1 

g 

a 

<M 

& 

0 

5 

1 

i 

Silky  and 
speraed. 

Fine  silky, 
shaped. 

.2^5 -So 


99S^^9 


j5 


t«t»eoeoeo      o      00 


mt^eoo     t«o     CO     eot^cooeomco 
rimfcit'^      t^vi     <o      lA  ^  t<^  t<^  10  <d  CO 


«^ 


8  8  5.1 


I§§  §  i  §i 

§S8  8  S  SS 


§!§§§  §  §1  liii  Ii  §  iiiiiSi  § 


l§i  I  I  i§ 


iiiii  I  i§ 


§ll§  11  §  Siillii  § 


Ill 


II 


.«SS  3  s  ss  sssss  s  ^^  ssss^  ss  s  sssssss  s 


lii  a  ^i  tiiu  §  Si  iiis  §s  §  liiiiii  i 


^^1 


^5 


i^  i  i  9^   8^;s@@  3  tii   ^ss^  &'^  ^ 


ii  i  i  ii  iiiii  i  ii  liii  11  i  liiiiii  i 


BIFLE-BAKREL  STEEIi,  .80-CALIBEB. 


171 


3   -^l-^T 


S|||||P 


:!S    ^    S88SSS«3S  k^  ;? 


g!^    S'   islsS^SS'^S  8: 


rir-l       ^        iH  i-l  fH  1-4  iH  CO  *-•  CO    OC*     C^ 


:1 


m 


fll 


I 

« 

I 


S3       •  9      a  • 


s^ 


1 


•M      £■ 


li 


fit 


_      'a 

_         .  o  •  O  O  «B 


1 


o  e    • 


09^       CaeOOCVA       COiOdl       r-i 


4«        «0»        Cil  r-lC*        iH        COeO^fHfHAiHCO     M  CO     fH 


•Qt»  »*c*t«eoeo  r»eQO  t»  oo     t«eo     o  t«o  t«     ooeoeoeoot^o   t«o   o 

§§  liiis  §i§  i  §§  g§  §  11  i  gi§§i§§i  li  i 

8'a  ansa's  R'a:^  s  :Ss'  aa  S  a's  8  sa'ssss'as  sa  s 

^4^4  (.^fi^v^iHtH  ^4-4iH  fH  r4  fH   vHfH   *H  fH  rH  iH   ^H  fH  ^4  vH  ^4  r4  r4  r4  ^4  iH  fH 

§§  %uu  §§§  §  §§  i§  I  li  i  iiiiiiii  §i  i 

SS  S^SSSS  SSS  S  ^n    SS    1^  SS  S    SS8SSSSS  ss  s 


is  §§§§§  i§§  §  ii  §§  i  §§  i  issiiiii  ii  § 


=3 


s3^o&o&SSSS  SS  s^ 


li  iiiii  ill  §   UUl   §11  iiiiiiii  ii  i 


172 


BIFLE-BABBBL  8TBEL,  .30-CALIBEB. 


CO 


Sgig 
•Silt 

B  9  «  0 


1 


111 


t 


lis 


4 


rf 


I 


A<  Sfl 


I 


li 


|! 


l! 


SeOCOM       MMIO 


•  e  00     000 


«■ 


II  II  II  II  II  II 


ill  ill 

II  il  li   li  11  li 


^M  ill  III  III 

Spp  Sqp  qqp  ppp 


«(DO       <D^'«       •HAQO       OAOI 
;;Hi-irH        iHiHfH        diHi-l        C<iH<H 


|l§§    §§§ 

Secies'    VVV 


ll§§  B§i  S3§  SiS 

|c(e«M  cfMM  efeicC    cfNci 

iui  ill  is§  §§§ 

l&^e  8'^e'  sss'if  {i2S' 

|§§i  |i§  §§§  m 

|§§S  §§§  i§i  III 

'">ooo  000  000     eoe 

«g 

iiii  |§|  III  §11 


t^A  ^.4   I'S'^  I'S'I 
H  :  :  H 


S83  aSg  S89  SSS 

SSS  SsS  S88  S88 


RECEIVERS  OF  RIFLES,  .30  CALIBER. 


173 


RECEIVERS  OF   RIFLES,  CALIBER  .30. 
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Marks,  32  B. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


New  Stock  for  Bbceiyers. 
No.  5545. 


AppUed  loads. 

Bloiieatioii 
per Inch. 

Sacoesaive 
elongation 
perlnch. 

Permanent 
set. 

set. 

Bemarks. 

Toua. 

PerMmare 

PoundM. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,400 

8,800 
9,000 
9,200 
9,000 
10,000 
10,800 
11,600 
12,400 
18,200 
14,000 
14,800 
15,200 
15,600 
15,860 

PmmdM. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
47.000 

44,000 
45,000 
46,000 
48,000 
50,000 
54.000 
58,000 
62,000 
66,000 
70,000 
74.000 
76.000 
78,000 
79,300 

Inch. 
0. 

.000133 
.000900 
.000633 
.000967 
.001333 
.001600 

.004333 
000000 
.0133 
.0167 

.0233 
.0300 
.0367 
.0467 
.0600 
.0767 
.0933 
.1200 
.1833 

Inch. 
0. 

.000133 
.000167 
.000333 
.000334 
.000366 
.000267 

.002733 

.004667 

.0043 

.0034 

.OOOOf 

.0066 

.0067 

.0067 

.0100 

.0133 

.0167 

.0160 

.0267 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
LoadftU. 

Tensile  strength. 

.0633 



General  BumnuLry, 

Tensile  strength  per  aqnare  Inch  of  original  seotioD • ponnds..    79,300 

Stsstic  limit  per  sqnaro  inch  of  original  section do...    47,000 

Klon^itioD  per  Inch  after  rnptnre inch..      .2267 

Ekmxation  per  inch  under  strain  at  elastio  limit do...  .001600 

Bednction  in  diameter  at  point  of  mptnre do...       .095 

Bednetion  in  area  after  roptnze,  per  cent  of  original  section 34.0 

Position  of  rapture at  middle  of  stem 

Character  of  broken  surface silky,  oblique  aids 

™ i  of  inch  sections ".20,  ".81*,  ".17 
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receivers  of  rifles,  caliber  .30. 

Forged  Esceiyer  of  ^ew  Stock. 

No.  5546. 


Marks,  32  B.  F. 

Diameter,  ''.SOR 

SectioDal  area,  .20  sqaare  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloncation 
per  inch. 

BoooeasiTe 
perlnch. 

Permanent 
set. 

BaooeMire 

permanent 

set. 

Bemarka. 

Total. 

Peraqoare 
incli. 

Poundg. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8.600 

8,800 

9,000 
9,200 
0,400 
9,600 
10,000 
10.800 
11,600 
12,400 
13,200 
14.000 
14,800 
15.600 
16,400 
16,880 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
43,000 

44,000 

45,000 
46,000 
47.000 
48.000 
50,000 
54.000 
58,000 
62,000 
06.000 
70,000 
74.000 
78,000 
82,000 
84,450 

Inch. 
0. 

.000138 
.000333 
.000700 
.001033 
.001433 
.001533 
/  .001667 
\  .005500 
.006467 
.007500 
.008667 
.009667 
.0133 
.0167 
.0233 
.0300 
.0367 
.0467 
.0667 
.0733 
.1038 
.1733 

Inch. 
0. 

.000133 
.000200 
.000367 
.000333 
.000400 
.000100 
.000134 
.003833 
.000967 
.001033 
.001187 
.001000 
.003633 
.0034 
.0066 
.0067 
.0067 
.0100 
.0100 
.0166 
.0300 
.0700 

Inch. 
0. 
0. 

Indi. 
0. 

Initial  load. 
BUwUc  limit. 

.000067 

.000067 

• 

General  aummarjf. 

Tensile  strength  per  aqiiare  inch  of  oriffinal  section ....ponnds..    84,450 

Elastic  limit  per  soaare  inch  of  originalaeotion do...    43,000 

Elongation  per  inch  after  raptare ineh..      .2567 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001683 

Redaction  in  diameter  at  point  of  rapture do...       .145 

Seduction  in  area  after  rupture,  per  cent  of  original  section 48.1 

Position  of  rupture l".8fkvmneck 

Character  of  broken  surface flneaflky 

Blongatton  of  inch  sectioas ".19,  ".41*,  ".17 


GATUNG  GUNS. 

STEEL  FOR  BARRELS. 


H.  Doc.  161 12  m 


GATLING   GUNS,  BARREL   STEEL. 
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No,  6697. 
Marks,  C|. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


Applied  loada. 

EloDeatioii 
per  Inch. 

Sucoesaive 
eloneatioii 
per inch. 

Permanent 

set. 

Saccessive 

permanent 

set 

Bemarks. 

PoumdM 

200 

1,000 

2,000 

4,000 

8.000 

8,000 

10. 000 

13.000 

11.200 

12,400 

13,600 

11.400 
11,000 
11.800 
12,000 
12.200 
12.400 
12.600 
12,800 
13.200 
13.000 
14,000 
14,400 
15.200 
16.000 
16,800 
17.600 
18,400 
10.200 
20,000 
20,800 
21,800 
22,400 
32.460 

Pounds. 
l.OOO 
5,000 
10.000 
20,000 
30.000 
40.000 
50.000 
60,000 
61.000 
62.000 
68,000 

97.000 
58,000 
66.000 
60.000 
61,000 

Inch, 
0. 
.000100 
.000333 
.000700 
.001033 
.001367 
.001700 
.002033 
.002067 
.002100 
.003100 

.003633 
.004683 
.006667 
.008633 

0I1MM7 

JimjA. 
0. 
.000100 
.000233 
.000367 
.000333 
.000334 
.000333 
.000333 
.000034 
.000033 
.001000 

.000633 
.001000 
.001034 
.001066 
.000334 
.000466 
.000634 
!000500 
.000766 
.001767 
.001233 
.001434 
.003400 

.003667 

.004100 

.004233 

.0060 

.0067 

.0100 

.0166 

.0334 

.0138 

Inch. 
0. 
0. 

Inch. 
0. 

Initlalload. 

Elaalicllmit 
Load  fell. 

0. 

0. 

62.000    .      .000433 
03  000    1        tiin0A7 

84.000 
66,000 
68,000 
70,000 
72,000 
76,000 

.010567 
.011333 
.013100 
.014333 
.015767 
.010167 

80, 000    1       ■  022000 

84,000 
88,000 

92,000 
96,000 
100,000 
104,000 
108,000 
112.000 
113,300 

.025687 

.029767 

.034000 

.0400 

.0467 

.0567 

.0733 

.1067 

.1200 

Oeueral  Bummary. 

TeoaOe  strsBgth  per  square  inch  of  orieinol  seotion poonds..  112.300 

Vastio  limit  per  square  inch  of  original  section do...    62,000 

Elongation  per  inen  after  mpture inch..      .1800 

Uongation  per  inch  onder  strain  at  elasticlim  it do...  .002100 

Bednciion  in  diameter  at  point  of  ruptare do...       .085 

Bedoeiion  in  area  alter  rupture,  percentof  original  seotion 30.7 

Poaitidi  of  rupture , 1".4  from  neck 

ChMnscter  of  broken  surface silky,  interspersed  with  fine  granulation  near  the  circumference 

SloigAtion  of  inch  sections 'M2,  ".27*.  ".15 
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GATLING  GUNS,  BARREL  BTEEL. 
No.  5698. 


Marks,  0  2. 

Diameter,  '^505. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  3''. 


AppUed  l(Mul8. 

per Inch. 

SucoeMive 
eloncation 
per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 

Saccesaive 

permanent 

aet. 

Totol. 

Per  square 
inch. 

Bemarka. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10.000 
11,000 
11,400 
11,600 
11,800 
12,000 
12,200 
12,400 
12,600 
12,800 
13.000 
13,200 
13,600 
14,000 
14,400 
15,200 
16.000 
16,800 
17.600 
18,400 
19,200 
20,0U0 
20,800 
21,600 
22,400 
23,200 
23,940 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

55,000 

57,000 

58,000 

50.000 

60.000 

61,000 

62,000 

63,000 

64,000 

66,000 

66,000 

68,000 

70,000 

72,000 

76,000 

80,000 

84,000 

88,000 

02,000 

06,000 

100,000 

104,000 

108,000 

112,000 

116.000 

110,  700 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001733 
.001867 
.001900 
.001967 
.002000 
.002433 
.004333 
.005333 
.005700 
.006333 
.006733 
.007267 
.008333 
.009667 
.010833 
.018000 
.015667 
.018333 
.021167 
.024333 
.028000 
.031667 
.036333 
.042000 
.050000 
.061667 
.1000 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000867 
.000366 
.000134 
.000033 
.000067 
.000033 
.000433 
.001900 
.001000 
.000867 
.000633 
.000400 
.000634 
.001066 
.001334 
.001166 
.002167 
.002667 
.002666 
.002834 
.003166 
.003667 
.003667 
.004666 
.005667 
.008000 
.011667 
.038833 

Inch. 
0. 

InitiNl  load. 
Elaatic  limit. 

Tenaile  strength. 

.000033 

.000033 

General  aummarjf. 

Tensile  strength  per  aqnare  inch  of  original  section ponnda..  119,700 

'  Elaaticlimitpersquare  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture inch..      .1333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000000 

Bednctionin  diameter  at  point  of  rupture do...       .065 

Redaction  in  area  after  rupture,  per  oentof  original  section 33.9 

Position  of  rapture ".BOiymnneek 

Character  of  broken  surface granular,  radiating  ftom  a  dull  spot  near  the  oircmnferenoe 

EloDgationof  InohseotionB ".66, 'M2,  ".20* 


OATLING   OUNS,  BARREL  STEEL. 
No.  56d9. 
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Harks,  0  3. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

perfaiob. 

SaoeeuiTe 
perlnch. 

Permaaent 

Mt. 

Saocesflive 

permanent 

net. 

Bemarks. 

ToUl. 

Permaare 

FotmdB. 
200 
1,000 
8.000 
4,000 
0.000 
8,000 
10,000 
11,000 
12,000 
12,200 
12,400 
12,000 
12,800 
13,000 

12.200 
12,400 
12,000 
12,800 
13,000 
13.200 
13.400 
13,600 
14,000 
14,400 
15.200 
ICOOO 
16,800 
17.600 
18,400 
19,200 
20,000 
20.  MO 
21.600 
22,140 

Pounds. 
1.000 
5,000 
10.000 
20,000 
30,000 
40.000 
50.000 
55,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 

61,000 
62.000 
63,000 
64.000 
65.000 
66,000 
67,00U 
68,000 
70.000 
72,000 
76,000 
80,000 
84,000 
88,000 
98.000 
96.000 
100,000 
104,000 
108,000 
110,700 

Inch. 
0. 

.000100 
.000300 
000683 
.001000 
.001333 
.001700 
.001867 

.002067 
.002133 
.002167 
.002300 
.002400. 

.003867 
.003733 
.004383 
.007167 
.009000 
.009600 
.010000 
.010500 
.012333 
.014000 
.017167 
.020333 
.024000 
.028000 
.033667 
.030667 
.046667 
.066667 
.071667 
.1200 

In€k. 
0. 

.000100 
.000200 

;  000867 
000333 
!000367 
.000167 
.000166 
.000034 
.000066 
.000034 
.000133 
.000100 

.000967 
000366 

ioooooo 

.002834 
.001833 
.000600 
.000400 
.000500 
.001833 
.001667 
.003167 
.003166 
.003667 
.004000 
.005667 
.006000 
.007000 
.010000 
.006000 
.048333 

Inek. 
0. 
0. 

^IncH. 

Initial  load. 

Elaetio  limit 
Load  fell. 

Tensile  strength. 

0. 

General  summary, 

Tenafle atrength  per  square  inch  of  orieliial  section pounds..  110.700 

Zlaatio  limit  per  sqoare  inch  of  original  section do...    63,000 

Bloogation  per  incD  after  roptare inch..      .1767 

Blongstion  per  inch  under  strain  at  elastic  limit do...  .002167 

Red  notion  in  diameter  at  poin  t  of  mptare do . . .        .  085 

Seduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface sUky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".13,  ".27*.  ".13 
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GATLIKG   GUN8,  BARREL   STEEL. 
No.  5706. 


Marks,  0  4. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Ganged  leng^b,  3". 


Applied  loads. 

per  inch. 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001667 
.002033 
.002267 
.002433 
.002867 
.002967 
.003000 
.003033 

.003100 
.008233 
.003300 
.003333 

.003433 
.003633 
.003867 
.004033 
.004633 
.005167 
.008767 
.016000 
.021667 
.0:{3833 
.OSOOUO 
.004667 

Sac4)e8aiye 

Peniuuient 
set 

Jneh. 
0. 
0. 

Saeoenive 

Inch, 
0. 

Rnuirla. 

ToUl. 

Per  sqaare 

iDOh. 

perinoh. 

Pounda. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

12,000 

13,000 

14.000 

16,000 

16,200 

16,400 

16,600 

16,800 

17,000 

17,200 

17.400 

17,600 

17.800 
18,000 
18,200 
18,400 
18,600 
18.800 
10.200 
19,600 
20,000 
20.800 
21,600 
22.340 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
66,000 
70,000 
80,000 
81,000 
82.000 
83.000 
84.000 
85,000 
86,000 
87.000 
88,000 

89,000 
90,000 
91,000 
92.000 
93.000 
94.000 
06.000 
98,000 
100,000 
104,000 
108.000 
111,  700 

Inch. 

0. 

.000100 
.000200 
.000333 
000334 
!00O3O6 
.000334 
.000366 
.000234 
.000106 
.000434 
.000100 
.000033 
.000033 

0. 
.000067 
.000133 
.000067 
.000033 

.000100 
.000200 
.000234 
.000166 
.000600 
.000534 
.003000 
.007233 
.005667 
.011066 
.016667 
.044667 

Initial  liMd. 

Elutic  limit. 
Not  veU  defined. 

Tensile  etrength. 

0. 

.666633 
.000033 
.000067 

.000033 
0. 

.000433 

.000366 

Genfral  aummarif. 

Tensile  strength  per  tqnaro  inch  of  original  section ponnda..  111,700 

Elastic  limit  per  aanare  Inch  of  original  section,  not  veil  defined do. . .    88, 000 

PUongation  per  Inch  after  rapture inch . .      .  1767 

Rlongation  per  inch  under  strain  at  elastic  limit do...    008333 

Red  action  i  n  diameter  at  point  of  rupta  re do...       .185 

Redaction  in  area  after  rapture,  per  cent  of  original  section 60.8 

Position  of  niptnre I'M  fVomneck 

Character  of  broken  surface fine  silky,  serrated  edges 

Elongation  of  inch  sectiona ".06,  ".17,  "2B* 


8-INCH  DISAPPEARING  GUN  CARRIAGES. 


CAST-IRON  SPECIMENS. 
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8-INCH   DISAPPEARING   GUN   CARRIAGE,  METAL. 
SPECIMENS  WITH  X-INCH  STEMS. 
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teat. 

MarkonsjMci- 
men. 

Diam- 
eter. 

Sec- 
tional 
area. 

Appearance  of  fraotnre. 

Total. 

Pound*. 

24,200 

27,800 
28,100 
25,250 
30,780 
26.700 

26,350 
28,518 

Per 
Bqaare 
inch. 

5410 

5411 

5412 
5413 
5416 
5417 

5413 
5419 

PBB, 

do 

PBR, 

do 

PBB4T,.... 

PBB^T,  .... 

PBR.T,.... 
PBRC, 

Inch**, 
1.129 

1.129 
1.129 
1.129 
1.129 
1.129 

1.129 
1.129 

1:^- 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

Pound*. 
24,200 

27,800 
28,100 
25,250 
30,780 
26,700 

26,350 
28,518 

Fine  granular,  spongy  spot  at 

circumferenoe. 
Granular. 
Fine  granular. 
Fine  granalar,  light  gray. 
Fine  granular,  gray. 
Fine  granular,  spongy  spot  at 

circumferenoe. 
Pine  granular,  gray. 

GROOVED  SPECIMENS. 


Fine  granular,  irray. 
Fine  granular,  Ught  gray. 
Fine  granular,  gray. 


-J 


Base  Eing. 

No.  5593. 
Marks,  P.  B.  BE]. 
Diameter,  1"J29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10'^ 
Ganged  length,  10''. 


Applied  loads. 

per  inch. 

Successive 
elongation 
porinoh. 

Permanent 
set. 

Successive 
set. 

Inch. 
0. 

Remarks. 

Total. 

Pound*. 

1.000 

2.000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

18,000 

Id.  000 

20.000 

21,000 

22,000 

23,000 

34,000 

91,000 

26.990 

Per  square 
in^. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9.000 

10,000 

11.000 

12,000 

18,000 

14.000 

16.000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23.000 

24,000 

26.000 

96,990 

Inch. 
0. 
.00006 
.00014 
.00021 
.00027 
.00034 
!0OO42 
.00049 
.00050 
.00067 
.00078 
.00080 
.00102 
.00117 
.00135 
.00158 
.00177 
.00206 
.00237 
.00272 
.00345 
.00398 
.00470 
.00646 

Inch. 

0. 
.00006 
.00008 
.00007 
.00006 
.00007 
.00008 
.00007 
.00010 
.00008 
.00011 
.00011 
.00013 
.00015 
.00018 
.00018 
.00024 
.00028 
.00032 
.00035 
.00073 
00053 
.00072 
.00075 
.00115 

Inch. 
0. 

Initial  load. 
TensUe  strength. 

.00117 

.00117 

.00483 

.00816 

Fractured  ".6  from  neck.    Appearance,  fine  granular,  gray. 


186  8-mCH   DISAPPEARIN      QUN  CARRIAGE,  METAL. 

Base  Bma. 

Ko.  5594. 
Marks,  P  B  B  E  2. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10''. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
perlnoh. 

SncoMsWe 

Permanent 
set. 

Saocessive 

RemarkH. 

! 

T»tal.     rer^X*" 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

28,610 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,610 

Jneh. 
0. 
.00006 
.00012 
.00020 
.00026 
.00033 
.00039 
.00047 
.00054 
.00062 
.00071 
.00079 
.00088 
.00099 
.00109 
.00120 
.00131 
.00146 
.00159 
.00170 
.00194 
.00217 
.00231 
.00268 
.00300 

Inch, 
0. 
.00006 
.00006 

.00008 
.00006 
.00007 
.00006 
.00008 
.00007 
.00006 
.00009 
.00008 
.00009 
.00011 
.00010 
.00011 
.00011 
.00015 
.00013 
.00017 
.00018 
.00023 
.00014 
.00037 
.00082 

Ineh, 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  strength. 

.00005 

.00006 

.00014 

.00009 

.00036 

.0002S 

.00106 

.00070 

Fractored  at  the  neck.    Appearance,  fine  granular,  gray. 


8-inch  di8appearinq  gun  carbiage,  metal. 

Base  Bihg. 

No.  5505. 
Mark8,PBB4E. 
Diameter,  1''.129. 
Sectional  area,  1.00  sqaare  inch. 
Length  of  stem,  10^'. 
Ganged  length,  10^^ 
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Applied  IomU. 

"^Sr 

SncoeMlTo 

Permanent 
aet. 

permanent 
aet. 

Remarks. 

Total. 

PearMoare 
incti. 

Ptrnndt. 

1,000 
2,000 

1,000 
3,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
30,000 
21,000 
22,000 
23,000 
24.000 
25,000 
31,640 

Inch. 
0. 
.00006 

.00011 
.00017 
.00023 
.00090 
.00037 
.00048 
.00049 
.00067 

.00072 
.00081 

!00099 
.00111 
.00123 
.00134 
.00150 
.00107 
.00188 
.00211 
.00234 
.00268 
.00305 

Inch. 
0. 
.00006 

0. 

Inch. 
0. 

IniUal  hMid. 

3,000 
4,000 

.00006 
.00006 
!00006 
.00007 
.00007 

00006 
!00006 
.00008 
.00007 

00006 
.00009 

!00009 
.00012 
.00012 
.00011 
.00016 
.00017 
.00021 
.00023 
.00038 
.00034 
.00037 

5,000 
6,000 
7  000 

8,000 

9,000 

10,000 
11.000 

.00004 

.00004 

12,000 

18,000 

•*•"" 

14,000 

15,000 
16,000 
17,000 

.00015 

.00011 

18,000 

19,000 

30,000 
21,000 
22,Aon 

.00045 

.00030 

— 

23,000 

24,000 
25,000 
31.640 

.00140 

.00095 

Fractnred  at  the  neck.    Appearance,  fine  granular,  light  gray. 


188  8-INCH  DISAPPEARING  GtJN  CARRIAGE,  METAL. 

Base  Bma. 

No.  5596. 
Marks,  P  B  B  6  E. 
Diameter,  1".129. 
Sectional  area,  1.00  sqaare  inch. 
Length  of  stem,  lO''. 
Gauged  length,  10'^ 


lEInn  «ra4  <An 

SaooessiTO 
elongation 
perlneh. 

Pennanent 
■et. 

SnooeMive 
pennanent 

net. 

Remarka. 

Total. 

Per  MQftre 
inch. 

per  Inch. 

Pounds. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 

1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
1,000 
29,990 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18.000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 

1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
1.000 
29,990 

Inch. 
0. 

.00005 
.00009 
.00015 
.00020 
.00025 
.00032 
.00038 
.00045 
.00052 
.00060 
.00068 
.00078 
.00088 
.00099 
.00113 
.00126 
.00139 
.00159 
.00180 
.00220 
.00246 
.00272 
.00326 
.00399 

Inch. 
0. 

.00005 
.00004 
.00006 
.00005 
.00005 
.00007 
.00006 
.00007 
.00007 
.00007 
.00009 
.00010 
.00010 
.00011 
.00014 
.00013 
.00013 
.00020 
.00021 
.00040 
.00026 
.00026 
.00054 
.00073 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atrengtli. 

—.00001 

—  00001 

.00010 

.00011 

.00054 

.00044 

.00202 

.00148 

.00021 
.00055 
.00091 
.00132 
.00182 

.00021 
.00034 
.00036 
.00041 
.00060 

.00006 

.00006 

Fractured  0'^6  from  neck.    Appearance,  fine  granular,  light  gray. 


8-IKCH  DISAPPEARING  GUN   CARRIAGE,  METAL. 

Basb  Bing. 

No.  5697. 
MarkSy  PBB.6E. 
Diameter,  V'.129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10''. 
Ganged  length,  10''. 
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r 

AppUedkMids. 

per  inch. 

SaGO«uiye 
elonsation 
perlnoh. 

Permanent 
set. 

Inch. 
0. 

SnccessiTe 

Total. 

PerMoare 

permanent 
•ot. 

Inch, 
0. 

Kemarks. 

P&unds.      Poundi. 
1.000     '          1.000 
9  nno     1         9  nnn 

Inch, 
0. 

! ooolo 

.00016 
.00022 
.00028 
.00033 
.00040 
.00047 
.00054 
.00061 
.00069 
.00077 
.00087 
.00096 
.00106 
.00117 
.00129 
.00142 
.00157 
.00173 
.00194 
.00216 
.00239 
.00272 

Inch. 
0. 

!00006 
.00006 

.00006 
!00006 

.00005 
.00007 
.00007 
.00007 
.00007 

.'oooos 

.00010 

! 00010 

.00011 
.00012 
.00018 
.00015 
.00015 
.00022 
.00022 
.00028 
.00083 

Initial  load. 

^'^ 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
32,160 

4.000 

5,000 
6.000 
7,000 

tss 

0^000 

10,000 
11,000 
12,000 
13,000 
14.000 
15,000 

l«   IMA 

.00001 

.66661 

.06669 

.00008 

IT^fiflA 

18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
32,150 

.00082 

.00028 

.00108 

.00071 

Fractored  1"  from  neck,    AppearancCi  fine  granular,  light  gray. 


190  8-IlfCH  DISAPPEARING  OUN  OARBUGE,  METAL. 

Basb  BmG. 

No.  5609. 
Marks,  P  B  B  7  E. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10''. 


Applied  IcMidB. 

ElonntioB 
per Inch. 

SncceMire 
elonntion 

Permanent 
set. 

SaoceMiTe 

Semarlui. 

Total. 

Persqnare 
inch. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

28,630 

Pound*. 

1.000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

26.000 

28.630 

Jneh. 
0. 

.00005 
.00010 
.00016 
.00023 
.00030 
.00037 
.00045 
.00061 
.00060 
.00067 
.00077 
.00067 
.00008 
.00110 
.00124 
.00138 
.00156 
.00181 
.00205 
.00236 
.00276 
.00331 
.00376 
.00461 

Inch, 
0. 

.00005 
.00005 

.00006 
.00007 
.00007 
.00007 
.00008 
.00006 
.00009 
.00007 
.00010 
.00010 
.00011 
.00012 
.00014 
.00014 
.00018 
.00025 
.00024 
.00031 
.00040 
.00055 
.00045 
.00085 

Inch. 
0. 

Inch. 
0. 

InitlallMid. 
Tensile  strength. 

.00002 

.oooos 

.00016 

.00014 

.00067 

.00061 

.00278 

.00211 

1 



Fractured  2^.00  fix)m  neck.    Appearance,  granular,  light  gray. 


8-INCH   DISAPPEARING   GUN   CARRIAGE,  METAL. 
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Base  Bing. 

^o.  6610. 
Marks,  P  B  E  8  E. 
Diameter,  1".129. 
Sectional  area,  l.OO  square  inch. 
Length  of  stem,  10". 
Ganged  length,  W. 


Applied  loads. 

Elonntion 
per  inch. 

Inch. 

0. 

.00007 
.00014 
.00020 
.00027 
.00033 
.00040 
.00047 
.00051 
.00061 
nnnm 

Sucoeasive 

elonsation 

per  inch. 

Penaaneni 
set. 

Succeaaive 

penmment 

set. 

Remarka. 

Total. 

Per  square 
Snob. 

Paundt. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7.000 

8,000 

9.000 

10.000 

11.000 

12.000 

13.000 

14.000 

15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25.000 

28,540 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8.000 
9.000 
10,000 
11,000 

Inch. 

0. 

.00007 
.00007 

.00007 
.00006 
.00007 
.00007 
.00007 
.00007 
.00008 
.00008 
.00009 
.00009 
.00011 
.00012 
.00012 
.00013 
.00016 
.00019 
.00019 
.00022 
.00025 
.00040 
.00046 

Inch. 
0. 

Jneh. 
0. 

Initial  load. 
Tensile  strength. 

.00004 

.00004 

12, 000           aaorn 

13.000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
26.000 
28,540 

.00086 
.00095 
.00106 
.00118 
.00130 
.00143 
.00150 
.00178 
.00197 
.00219 
.00244 
.00284 
.00830 

.00014 

.66616 

.00044 

.00030 

.00149 

.66io6 

Fractured  2''.25  from  neck.    Apx>earance,  granular,  light  gray. 


192  8-inch  disappearing  gun  cakriage,  metal. 

Base  Bikg. 

No.  5618. 

Marks,  B  B  9  E. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Ganged  length,  10''. 


Applied  loadii. 

Elonniloii 
per  inch. 

Inch. 
0. 

.00005 
-.00012 
.00019 
.00025 
.00031 
.00039 
.00046 
.00063 
.00060 
.00068 
.00078 
.00088 
.00099 
.00110 
.00125 
.00138 
.00165 
.00175 
.00198 
.00225 
.00250 
.00283 
.00333 
.00387 

Saoceasire 

Saooesaire 

permanent 

aet. 

Kenuu-ka. 

Total. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,020 

Per  Baoaro 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,000 

24,000 

26,000 

26,020 

elongation   -"•"-"-"" 
per  Inch.           •**• 

Inch. 

0. 
00005 
.00007 
.00007 
.00006 
.00006 
.00008 
.00007 
.00007 
.00007 
.00008 

Inch. 

0. 

Inch. 
0. 

luiUalload. 
Tenaile  atrength. 

1 

1 

.00003             .00003 

.00010 
.00010 
.00011 
.00011 
.00015 
.00013 
.00017 
.00020 
.00023 
.00027 
.00025 
.00033 
.00060 
.00064 

1 

1 

.oooio  1      .ooois 

1 

i 

.00059    I        .00043 

i 

1 

.00197            .00138 

1 

1 

Fractured  1".3  from  neck.    Appearance,  fine  granular,  dark  gray. 
Small  spongy  sx>ot  at  the  circumference. 


8-INCH   DISAPPEARING   GUN    CAURIAG£,  METAL. 

Base  Ring. 

No.  5619. 
Marks,  B  R  10  B. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

-  -    ,  I  Eloneation 

Perscmare     P«rTnch. 
incn.       I 


ToUl. 


l.OUO 
2,000 
3,000 
4,000 
5.000 
8,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
IS.  000 
16,000 
17.000 
IB,  000 
19,000 
20,000 
21,000 
22,000 
23.000 
2S,220 


Poundt. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
25,220 


Remarks. 


0. 
.00007 
.00015 

.mrzi 

.00028 
.00035 
.00042 
.00050 
.00058 
.00069 
.00078 
.00089 
.00100 
.00115 
.00181 
.00149 
.00170 
.00198 
.00227 
.00271 
.00319 
.00374 
.00189 


luitial  load. 


Tensile  ntrength. 


Fractored  1".2  from  neck. 
H.  Doc.  164 13 


Appearance,  fiue  granular,  dark  gray. 


194  8-inch  disappearing  gun  carriage^  metal. 

Base  Kino. 

No.  5620. 
Marks,  M  B  E  13. 
Diameter,  1''.129. 
Sectional  area,  1.00  square  inch. 
Leugth  of  stem,  10''. 
Gauged  length,  10''. 


Applied  loads. 

ElooKatiou 
per  inch. 

Sncceasive 
elongation 
per  inch. 

Permanent 

BPt. 

Sncoesaive 
set. 

Kemarks. 

Total. 

Per  aqoare 

Pound*. 
1,000 
2,000 
.1,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
25,520 

Pound*. 
1.000 
2,000 
3,000 
4, 000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
25,520 

Inch. 

0. 
.00006 
.00012 
.00018 
.00024 
.00031 
.00039 
.00048 
.00056 
.00066 
.00074 
.00086 
.00098 
.00112 
.00128 
.00145 
.00167 
.00190 
.00220 
.00257 
.00304 
.00343 
.00405 
.00485 
.00602 

Inch. 

0. 
.00006 
.00006 
.00006 
.00006 
.00007 
.00008 
.00009 
.00008 
.00010 
.00008 
.00012 
.00012 
.00014 
.00016 
.00017 
.00022 
.00023 
.00030 
.00037 
.00047 
.00039 
.00062 
.00080 
.00117 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

.00005 

.00005 

1 

.  00026    1        .  00021 

1 

.00105 

.00079 

' 



.00.186            .66281 

1 

Fractured  at  the  neck.    Appearance,  granular. 


8-lNCH   DISAPPEARING   GUN   CARRIAGE,  METAL. 
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Base  Ring. 
No.  6624. 


Marks,  ^Y*« 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Liength  of  stem,  10''. 

Ganged  length,  10''. 


Applied  loads. 


i 


ToUl. 


•  Elonntion 
permch. 


Poundg. 

l.OVO 
2,000 
3,000 
4.000 
&.000 
8,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16^000 
17.000 
18,000 
19.000 
20,000 
21^000 
22.000 
23,000 
24,000 
2ft,  000 
25,980 


incn 


P<mndt. 
1.000 
2.000 
3,000 
4.O0O 
5,000 
8,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13.000 
14,000 
15.000 
18,000 
17,000 
18,000 
19,000 
20.000 
21,U0O 
22,000 
23,000 
24.000 
25,000 
25,980 


Inch. 
0. 


.00010 
.00015 
.00021 
.00024 
.00028 
.00033 
.00039 
.00046 
.00054 
.00064 
.00078 
.00002 
.00107 
.00123 
.00141 
.00165 
.00193 


.00280 
.00342 
.00405 
.00500 


SaoceMive 
elongation 
per Inch. 


Jneh. 
0. 

.00004 
.00006 
.00005 
.00006 
.00003 
.00004 
.00005 


.OOOOT 
.00008 
.00010 
.00014 
.00014 
.00015 
.00016 
.00018 
.00024 
.00028 
.00035 
.00052 
.00062 
.00063 
.00095 
.00160 


Permanent 
set. 


Ineh. 
0. 


.00002 


.00017 


.00093 


.00473 


Sutroeiuiive 

permanent 

set. 


Ineh. 
0. 


.00002 


.00015 


.00076 


.00380 


Kemarks. 


InirJal  load. 


Tensile  strength. 


Fractnred  ".5  from  neck.    Appearance,  flue  granular,  gray. 
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BA8B  Ring. 
No.  5ti26. 

Diameter,  1".129. 
Sectdonal  area,  1.00  sqaare  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Klonffaiion 
lierlnoh. 

Successive 

Permanent 
set. 

Inch. 
0. 

Sncoesaive 

permanent 

set. 

Rmnarks. 

Total. 

Per  sqaare 
inch. 

elongation 
per  inch. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,  000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,100 

Pounds. 

1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

29,100 

Inch. 
0. 

.00006 
.00012 
.00019 
.00025 

Inch. 

0. 

.00006 
.00006 
.00007 
nnnnfl 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

. 



.00032    1        .00007 
.00040    ;        .00008 
.00049             .00009 
.  00055             .  (KHMfi 

.00064 
.00072 
.00082 
.00091 
.00104 
.00116 
.00128 
.00143 
.00160 
.00179 
.00200 
.00225 
.00256 
.00295 
.00340 
.00385 

.(KX)09 
.00008 
.00010 
.00009 
.00013 
.00012 
.00012 
.0(K)15 
.00017 
.00019 
.(10021 
.00025 
.00030 
.00040 
.00045 
.00045 

.00006 

.00006 

.00018 

.00012 

.00057 

.00039 

.00188 

.00181 

Fractured  I'M  from  neck.    Appearance,  fine  granular,  dark  gray. 


8-inch  disappeabikg  gun  carriage  metal. 

Base  Ring. 

No.  6638. 
Marks,  ^\»« 
Diameter,  l'M29. 
Seetional  area,  1.00  square  inch. 
Length  of  stem,  10''. 
Gauged  length,  10". 
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AppUed  loud*. 

per  Inch. 

Snooeasive 
perlncb. 

Permanent 
aet. 

Snoceaalve 

set. 

Remarks. 
IniUal  load. 

Total. 

Per  square 
inob. 

Founds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

25,610 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
25,610 

Inch. 
0. 
.00005 

.00013 
.00019 
.00024 
.00031 
.00038 
.00045 
.00058 
.00069 
.00067 
.00076 
.00084 
.00094 
.00104 
.00114 
.0U127 
.00140 
.00155 
.00172 
.00192 
.00211 
.00238 
.00264 
.00306 

Ineh. 
0. 

!00008 
.00006 
.00005 
.00007 
.00007 
.00007 
.00008 
.00006 
.00008 
.00009 
.00008 
.00010 
.00010 
.00010 
.00013 
.00013 
.00016 

.oooy? 

.00020 
.00019 
.00027 
.00026 
.00041 

Inch. 
0. 

Jneh. 
0. 

.00005 

.00005 

.66614 

.00009 

.00043 

.00029 

.66127 

.00084 

Fractured  at  the  ueck.  Appearance,  fine  granular,  gray.  An 
elliptical-shaped  spot,  i"  by  J",  presenting  a  bright,  lustrous  surface, 
was  in  the  fractured  surface  near  the  circumference  of  the  bar. 
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Base  Bino. 

No.  5640. 
Marks,  M  B  B  23. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10^^ 
Ganged  length,  10'^ 


Applied  londa. 

Elongation 
per  inch. 

SneoeaaiTe 

elonntion 

perinch. 

Pennanent 

set. 

BaooeasiTe 

peroianent 

set. 

Hemarka. 

Total. 

Per  square 
Inc^. 

Pounds. 
1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
24,020 

Pounds. 
1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
24,020 

Inek. 
0. 
.00006 
.00011 
.00019 
.00025 
.00032 
.00039 
.00046 
.00058 
.00061 
.00070 
.00080 
.00090 
.00101 
.00112 
.00123 
.00137 
.00155 
.00173 
.00194 
.00217 
.00244 
.00276 
.00320 

Ineh. 
0. 

.00005 
.00006 

.00008 
.00006 
!00007 
.00007 
.00007 
.00007 
.00006 
.00009 
.00010 
.00010 
.00011 
.00011 
.00011 
.00014 
.00018 
.00018 
.00021 
.00023 
.00027 
.00031 
.00045 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.00004             .00004 

.00016    1        .00012 

.00066    1        .00039 

. 

Fractnred  V  from  neck.    Appearance,  medium  fine  granular,  gray. 
Small  smooth  lustrous  spot  at  circumference  of  bar. 


8-ingh  disappearing  gun  cabriage,  metal. 

Bass  Eing. 

No.  6670. 
Marks,  ^Y«^ 
Diameter,  l'M29. 
Sectional  area,  l.Ou  sqaare  inch. 
Length  of  stem,  10''. 
Ganged  length,  10''. 
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Applied  loMls. 

Elonntion 
peruoh. 

SnocMsire 
elongation 
perlnoh. 

Inch. 
0. 

.00005 
.00004 
.00006 
!00006 
.00006 
.00004 
.00008 
.00005 
.00007 
.00006 
.00007 
.00006 
.00008 
.00008 
.00008 
.00006 
.00009 
.00010 
.00010 
.00015 
.00012 
.00016 
.00016 
.00021 

Pennaoent 
set 

Inch. 
0. 

Snoceaaire 

permanent 

aet 

Inch. 
0. 

Remarka. 

TotaL 

P&undt, 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,  COO 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21.000 

PerMrnare 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8.000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

33.980 

iMh. 

0. 

.00005 
.00009 
.00015 
.00021 
.00027 
.00031 
.00039 
.00044 
.00051 
.00057 
.00064 
.00070 
.00078 
.00086 
.00094 
.00102 
.00111 
.00121 
.00131 
.00146 
.00156 
.00174 
.00190 
.00211 

InitUl  load. 
Tenaile  strength. 

.00001 

.00001 

.00005 

.00004 

.00018 

.00013 

1    22.000 

21,000 

24,000 

25.000 
33,060 

.00056 

.00038 

1 

Fractured  1".5  from  neck.    Appearance,  flue  granular,  light  gray. 
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8-INCH    DISAPPEARING   GUN   CARRIAGE,  METAL. 


Top  Carriage. 

No.  5636. 

Marks,  ^'^B^'2« 

Diameter,  l".129. 

Sectioual  area,  1.00  sqaare  inch. 

Length  of  Ktein,  10^'. 

Gauged  length,  10'^ 


Applied  loads. 

Elongation 
per  Inch. 

SuccessiTe 

Permanent 
set. 

SnccessiTe 

jtermanent 

set. 

Total. 

Per  sqaare 
inch. 

eloDgatiou. 
per  inch. 

Remarks. 

Potmda. 

1.000 

2,000 

3,000 

i.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.U00 

15.000 

16.ti00 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

28,180 

Pounda. 

1,000 
2,00U 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
28,180 

Inch. 
0. 
.00005 
.00012 
.00018 
.00027 
.00034 
.00041 
00050 
'.00057 
.00066 
.00074 
.00085 
.00094 
.00107 
.00123 
.00140 
.00155 
.00175 
.00198 
.00230 
.00265 
.00305 
! 00360 
.00425 
.00503 

Inch. 
0. 

.00005 
.00007 

.00009 
.00007 
.00007 
.00009 
.00007 
.00009 
.00008 
.00011 
.00009 
.00013 
.00016 
.00017 
.00015 
.00020 
.00023 
.00032 
.00035 
.00040 
.00055 
.00065 
.00078 

Inch. 
0. 

Inch. 

0. 

Initial  load. 
Tensile  strsngtA. 

.00005 

.00005 

.00022 

.00017 

.00082 

.00060 

.00296 

.00214 

'* 

Fractured  3".25  from  the  neck.     Appearance,  fine  granular,  gray. 


8-inch  disappearing  gun  carriage,  metal. 
Top  Oabbiage. 

No.  5630. 
Marks,  ^^S-2« 
Diameter,  V'.129. 
Sectional  area,  1.00  square  inch, 
licngth  of  stem,  10^'. 
Ganged  length,  10''. 
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Applied  load*. 

ElongatloD 
perTnob. 

Saoo608ive 
elonntion 

Pennanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

TO*--    ''•"kX" 

Pound$.      Poundi. 
1,000              1,000 
2,000              2,000 
S,000              3,000 
4,000              4,000 
5, 000    i          S-  000 

Jneh. 
0. 

.00007 
.00015 
.00022 
.00030 
.00030 
.00048 
00056 
!00066 
.00077 
.00089 
.00099 
.00117 
.00134 
.00154 
.00179 

Inch. 

0. 

.00007 
.OOOOB 

.00007 
.00008 
.00009 
.00009 
.00008 
.00010 
.00011 
.00012 
.00010 
.00018 
.00017 
.00020 
ann<» 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
10,000 
17,000 

6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
24,810 

.00012 

.00012 

.00045 

.00033 

.00209            .00030 
.00248            .00039 
.00290             .00042 

1    18,000 

'    19,000 

20.000 
21.000 
22,000 
24,810 

1 

.00359 
.00435 
.00565 

.00069 
.00076 
.00120 

.00195 

.00150 

.00365 

.00170 

Fractured  3''.4  from  neck.    Appearance,  lueilium  fine  granular,  gray. 


202  8-INCH   DISAPPEABING   GUN    CARRUGE,  METAL. 

Top  Oabbiage. 

No.  5650. 

Marks,  M^B^^ 

Diameter,  l'M2<). 

Sectional  area,  1.00  s(|uare  inch. 

Gauged  length,  3". 


Applied  loadH. 

Eloneatiou 
per  inch. 

Snocesfiive 
elongution 
per  inch. 

Permanent  ^^^^^^, 

1 

Total. 

Per  square 
inch. 

Renutrks. 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
10.000 
17,000 
18.000 
19,000 

Pound*. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
10  000 

Inch. 
0. 
.00006 
.00012 
.00018 
00024 
!  00032 
.00039 
.00047 
.00055 

Inch. 

0. 
.00006 
!00007 
.00006 
.00006 
.00008 
.00007 
.00008 
.00008 

Jneh.             Inch. 
0.              1      0. 

Initial  l<Md. 

1 

1 

1 "*• 

1 

.00061     !        .00006 
.00069    '          OOOQA 

.00004             .00004 

.00078 
.00089 
.00100 
.00113 
.00127 
.00140 
.00158 
.00183 
.00210 
.00240 
.00275 
.00325 
.00384 
.00460 

.00009 
.00011 
.00011 
.00013 
.00014 
.00013 
.00018 
.00025 
.00027 
.0003U 
.00035 
.00050 
.00050 
.00076 

. 00016             .  00012 

1 

20,000         261666 

21,000    ,        21,000 
22,000    i        22,000 
23, 000            23, 000 
24,000    1        24,000 
25.000    ,        25,000 
28, 510     <        28.  BIO 

.00(170             .00054 

.00269     ■        .00199 

TenHilo  strength. 

1 

1 

Fractured  at  the  neck.     Aiipearance,  tine  granular,  gray. 


8-INCH   DISAPPEARING  GUN   CARBIAGE,  METAL. 

Top  Carbiags. 

No.  5671. 

Marks,  ^V"" 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Lien^ofstem,  10". 

Qanged  length,  10''. 
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AppUed  loads. 

1 

^Scr 

SnocMBive 
elonntion 
perlnch. 

Pennaiient 
set. 

SuooemiTe 

set. 

BemarkA. 

Totol. 

PerMuare 
inch. 

.   Pmtndi. 
1      1.000 
!      2,000 

1       2.000 
1      4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 

Pcwndi. 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
29,990- 

Inch. 
0. 
.00006 

.00014 
.00021 
.00027 
.00033 
.00040 
.00047 
.00065 
.00061 
.00070 
.00079 
.00069 
.00009 
.00110 
.00122 
.00185 
.00155 
.00169 
.00192 
.00214 
.00243 
.00272 
.00325 
.00373 

Inch. 
0. 

!00009 
.00007 
.00006 
.00006 
.00007 
.00007 
.00008 
.00006 
.00009 
.00009 
.00010 
.00010 
.00011 
.00012 
.00013 
.00020 
.00014 
.00023 
.00022 
.00029 
.00029 
.00063 
.00048 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strenj^ih. 

.00004 

.00004 

15,000 
1     16,000 
<     17,000 

.00015 

.00011 

1     18,000 

'     19,000 
.    20,000 
1    21.000 

1 

.0UO55     ;        .00040 

1    22,000 

23,000 
24,000 
25,000 
29,930 

\ 

1 

.00183    1        .00128 

1 

Fractured  2''.35  from  neck.    Appearance,  fine  granular,  dark  gray. 


2u4  8-inch  disappearing  qun  carriagk,  metal. 

Top  Carriage. 

No.  5685. 

Marks,  ^'^i^'^ 

Diameter,  1".129. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


AppUed  loads. 

EloneatioD 
periDch. 

Saoceaaive 

w*          - 

Snoceaaiye 
aet. 

Remarka. 

Total. 

Per  Moare 
inoh. 

1S1J^°         -^• 

Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
30.150 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
30,150 

Inch. 
0. 

.00006 
.00013 
.00019 
.00024 
.00030 
.00087 
.00042 
.00050 
.00055 
.00062 
.00070 
.00079 
.00087 
.00094 
.00106 
.00116 
.00124 
.00138 
.00152 
.00167 
.00182 
.00201 
.00223 
.00249 

Inch. 

0. 
.00006 
.00007 
.00006 
.00005 

Inch. 
0. 

Inch. 
0. 

Inftialload. 

.00006 

.00007 
.00005 
.00008 
.00005 
.00007 
.00008 
00009 
!00008 
.00007 
.00011 
.00010 
.00009 
.00014 
.00014 
.00015 
.00015 
.00019 
.00022 
.00026 

0. 

.00009 

.00009 

Teaaile  atran^. 

.00027 

.00018 

.00082 

.00055 

Fractured  d''.75  from  neck.    Apx)earance,  granular,  light  gray. 


8-INCH   DISAPPEARING   GUN    CARRIAGE,  METAL, 
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Top  Carriage. 


No.  5686. 

Marks,  ^'^b'^« 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Gauged  length,  10''. 


AppU«d  loadB. 

peruioh. 

SncceasiTe 
elonffstion 
per  inch. 

Permanent 
set. 

Saoeessive 
set. 

Inch. 
0. 

Remarks. 

TotaL 

Per  square 
Inoh. 

PtnauU 
1.000 
2,000 
3,000 
4,000 
6.000 
6,000 
7.000 

Pomtdt. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,00U 

10,000 

U,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

82.610 

Inch. 
0. 

.' 00011 
.00016 
.00024 
.00030 
.00085 
.00046 
.00060 
00066 
.00064 
.00072 
.00079 
.00088 
.00096 
.00106 
.00116 
.00126 
.00140 
.00154 
.00168 
.00183 
.00200 
.00281 
.00248 

Inch. 
0. 

.00006 
.00006 

;00008 
.00006 

.00006 
.00011 
.00004 
.00006 
!00006 
.00006 
.00007 

!00008 

.00010 
.00010 
.00010 
.00014 
.00014 
.00014 
.00016 
.00017 
.00021 
.00027 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

8,000 

9.DQ0 
10.000 
11,000 
12,000 
18,000 
14,000 
15,000 
16.000 
17,000 

.00003 

.00003 



.00010 

.00007 

,    18,000 

I    19,000 

,    20,000 
21.000 

.00027 

.00017 

,  a.000 

1    33.000 

24.000 

25,000 
32,610 

.00061 

.00064 

1 

Fractured  2".9  from  neck.    Appearance,  fine  granular,  light  gray. 
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8-INCH   DI8APPKABING   GUN   CABRIAGE,  METAL. 


Top  Cabbiaoe. 
No.  5690. 


Marks,  ^'^i^'^^ 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 


PoutMte. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
24,200 


Pounds, 
1,000 
2,000 
3,000 
4.000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,0()0 
18  OH- 
IO, 0.« 
20,OU4 
21,  OUt> 
22,000 
28,000 
24,000 
24,200 


EloDnUon 


igati 
Liol 


permoh. 


Inch. 
0. 

.00006 
.00011 
.00016 
.00023 
.00028 


.00041 
.(KI049 
.  (10056 
.(KXMl 
.00070 
.00078 
.00086 
.00094 
.00103 
.00114 
.00123 
.00134 
.00147 
.00158 
.00174 
.00190 
.00207 


Snocessive 
eloneatlon 
perlnoh. 


Inch. 
0. 
.00006 
.00006 
.00005 
.00007 
.00005 
.00007 
.00006 
.00008 
.00006 
.00006 
.00009 
.00008 
.00008 
.00008 
.00009 
.00011 
.00009 
.00011 
.00013 
.00011 
.00016 
.00016 
.00017 


PenDanent 
aet. 


iMh. 

0. 


Successive 
permanent 

Ml. 


Inch. 
0. 


.00002    I        .00002 


J. 


.00008    I        .00006 


.00022    I        .00014 


Bemarks. 


Initial  load. 


Tensile  strenirth. 


Fractured  3''  from  the  neck.  Appearance,  fine  granular,  mottled. 
Fracture  contained  a  spot  of  smooth,  lustrous  metal,  triangular  shaped, 
"Ji5  by  ".60. 


8-INCH   DISAPPEARING    QUN   CABRIAGE,  METAL. 


21)7 


Top  Gabbiage. 

No.  6691. 

Marks,  ^^^»^ 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


SlonnUon 
per  inch. 

SuoceMiTe 
elonmUon 
perinch. 

Permanent 

aet. 

Snooewive 

permaoent 

aet. 

Remarks. 

Tofl.     ^•^i^T^ 

Pounda. 
1.000 
2,000 

3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,780 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
16,000 
16,000 
17.000 
18.000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,780 

Zfidk. 
0. 
.00006 

! 00011 

.00017 
.00024 
.00031 
.00037 
.00046 
.001)52 
.00060 
.00067 
.00076 
.00086 

!  00104 

.00118 

.00131 

.00146 

.00162 

.00181 

.00203 

.00226  , 

.00267 

.00208 

.cms 

Inch. 
0. 

.00006 
.00006 
!00006 
.00007 
.00007 
.00006 
.00000 
.00006 
.00006 
.00007 
.00009 
.00009 
.00011 
.00008 
.00014 
.00018 
.00015 
.00016 
.00019 
.00022 
.00023 
.00081 
.00041 
.00047 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.00004 

.00004 

.00015 

.00011 

.00050 

.00035 

.00166 

.00116 

Fractured  4^.5  from  neck, 
mottled. 


Appeai*auce,  fine  granular,  light  gray. 


208  8-INCH   DISAPPEARING   GUN    CABRIAGE,  METAL. 

Top  Garbiagb. 

No.  5700. 
Marks,  ^^^'1 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10'^ 
Gauged  length,  10"'. 


AppUi 
Total. 

Ml  loads. 

Per  square 
inch. 

EloDffatioD 
per  Inch. 

SacoMsive 
elongation 
per  inch. 

Permanent 
set. 

Inch, 
0. 

SucceMiye 
penn„«.t 

Remarks. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,UO0 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

Pounda. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24.000 

Inch. 
0. 
.00005 

.00011 
.00018 
.00023 
.00030 
.00037 
.00042 
.U005U 
.00057 
.00064 
.00071 
.00080 
.00090 
.00101 
.00110 
.00120 
.00131 
. 00141 
.00158 
.00171 
.00189 
.00210 
.00230 
.00259 

Jneh. 
0. 
.00005 

.00006 
.00007 
.00005 
.00007 
.00007 
.00005 
.00008 
.00007 
.00007 
.00007 
.00009 
.00010 
.00011 
.00009 
.00010 
.00011 
.00010 
.00017 
.00013 
.00018 
.00021 
.00020 
.00029 

Inch. 
0. 

Initial  load. 

1 

.00001 

.00001 

.00011 

.00010 

.00030 

.00019 

25,000            25,000 
31,410             31.410 

.00083 

.00063 

Tensile  strength. 

Fractured  ^'.0  from  neck.    Appearance,  fine  granular,  gray. 


8-INCH    DISAPPEARING    GI:N    CARRIAGE,  METAL. 
Top  GARBTAGE,   rBOLONGATION. 

No.  5710. 
Marks,  M  T  C^.  31. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  6'^ 
Gauged  length,  5". 
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Applied  loads. 


Total. 


Per  square 
inch. 


Elongation 
per Inch. 


Inch, 

0. 

.00004 
.00010 
.00016 
.00020 
.00026 
.00034 
.00040 
.00046 
.00054 
.00060 
.00068 
.00076 
.0OU84 
.00094 
.00104 
.00114 
.00124 
.00138 
.00152 
.00166 
.00180 


Successive 
elongation 
per  inch. 


.00004 
.00006 
.00006 
.00004 
.00006 
.00008 
.00006 
.00006 
.OOOOJ 
.01)006 
.00008 
.00008 
.00008 
.00010 

.00010 

.00010 
.00010 
.00014 
.00014 
. 00014 
.00014 
.00022 
.00024 
.00024 
.00030 
.00042 
.00044 
.00060 


Permanent 
set. 


Inch. 

0. 


Successive 

fiemianent 

set. 


Iwh. 
0. 






.oi'ooa 

.00002 



.  0  K>06      .  00004 



.00026 

.00020 



.00082 

.00056 

.00162 

.00080 

Keniarks. 


Initial  load. 


TeuHilo  stren^h. 


Fractured  ".3  from  the  neck.     Ax)peurance,  granular,  dark  gray. 
H.  Doc.  164 14 


210  8-inch  disappearing  gun  carriage,  metal. 

Top  Carriage,  Prolongation. 

No.  5711. 
Marks,  M  T  C,  31. 
Diameter,  rM29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  6". 
Gauged  length,  6". 


ApplifMl  loadfi. 


171^. ».«:<... '  Siicce»8lve 
I>«riiioh.       perlnch. 


rottnd*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24.000 
25,000 
26,000 
26,200 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
0,000 
10.000 
11.000 
12,000 
UOOO 
14,000 
15.000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
26,200 


Inch. 
0. 
.00004 
.00010 
.00016 
.00022 


.00032 
.00040 
.00046 
.00052 
.00060 
.00068 
.00076 
.00086 
.00096 
.00104 
.00116 
.00124 
.  00140 
.00154 
.00170 
.00188 
.00204 
.00226 
.00254 
.00292 


Inch. 
0. 

.00004 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.(H)008 
.00006 
.00010 
.00010 
.00008 
.00012 
.00008 
.00016 
. 00U14 
.00016 
.00018 
.00016 
.00022 
.00028 


Permanent 
set. 


Inch. 
0. 


.00002 


.00008 


.00028 


.00082 


SatM'OMiye 

permanent 

set. 


Inch. 
0. 


.00002 


.00006 


.00020 


.00054 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  ".50  from  neck.    Api     ranee,  granular,  gray. 


8-INCH   DISAPPEARING   GUN   CARBIAGE,  METAL. 


211 


Top  Gabbiage. 
Ho.  5701. 


Diameter,  l'M29. 
SectioDal  area,  1.00  square  inch. 
Length  of  stem,  10''. 
Ganged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

SncoesalTe 
perinoh. 

Permanent 
set 

SncceMiye 

permanent 

set. 

Remarks. 

Total. 

PoumdM, 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9.000 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
25,780 

Per  square 
in&h. 

Pound: 
1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
25,780 

Inch. 

0. 

.00004 
.00011 
.00018 
.00022 
.00030 
.00035 
!  00041 
.00049 
.00054 
.00062 
.00071 
.00060 
.00088 
.00097 
.00i06 
.00117 
.00128 
.00140 
.00152 
.00170 
.00188 
.00203 
.00224 
.00251 

Inch. 
0. 

.00004 
.00007 
.00007 
.00004 
.00008 
.00005 
.00006 
.00008 
.00005 
.00008 
.00009 
.00009 
.00008 
.00009 
.00011 
.00009 
.00011 
.00012 
.00012 
.00018 
.00018 
.00015 
.00021 
.00027 

Inch. 
0. 

Inch. 
0. 

IniUalload. 
Tensile  strenfi^th. 

.00003 

.00003 

.00010 

.00007 

.00028 

.00018 

, 

.00075 

.00047 

Fractured  2".l  from  neck.    Appearance,  fine  granular,  light  gray. 
Surface  contains  a  smooth  lustrous  spot  ^"  by  f ". 


212 


8-INCU    DISAPPEARING    GUN    CARRIAGE,  METAL. 


Top  Oarbiagb. 

No.  5709. 

Marks,  MTCa  33 

Diameter,  1".129. 
Sectional  area,  l.CH)  square  inch. 
Leugth  of  stem,  10". 
Gauged  length,  10". 


AppUed  loads. 

ToUl. 

Per  square 
inch. 

Pounds. 

Pounds. 

1,000 

1,000 

2.000 

2,000 

3.000 

3,000 

4.000 

4.000 

5.000 

5,000 

6.000 

6,000 

7,000 

7,000 

8.000 

8,000 

9,000 

9,000 

10.000 

10,000 

11.000 

11,000 

12,000 

12.000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16.000 

17,000 

17.000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22.000 

23,000 

23,000 

24,000 

24,000 

25.000 

25.000 

30.310 

30,310 

Elonsation 
per Inch. 


Snoefsaive 
eloDffation 
per  Inch. 


PomiMnent 

net. 


Succesaiye 

permanent 

set. 


Remarks. 


Inch. 

0. 
00007 

Inch. 

0. 
.00007 
.00004 
.00008 
.00006 
.00005 
.00008 
.00006 
.00006 
.00007 
.00008 
.00006 
.00009 
.00009 
.00010 
.00008 
.00010 
.00011 
.00011 
.00011 
.00014 
.  0«»014 
.00016 
.00015. 
.00022 

Inch. 
0. 

Inch, 
0. 

.coon 

.00019 

.00025 

.00030 

.00038 

.00044 

.00050 

.00057 
.00065 

.00004 

.00004 

.00071 

.00080 

.00089 

.00099 
.00107 

.00010 

.00006 

.00117 



.00128 

.00139 

.00150 
.00164 

.00026 

.00016 

.00178 

.00104 

.00209 

1 

.00231 

.00061 

.00035    I 

i 

Initial  load. 


Tensile  strengtli. 


Fractured  at  the 
mottled. 


neck.     Appearance,   fine    granular,  light  gray, 


8-inch  disappearing  gitn  carriage,  me'l  al. 

Top  Oabbiage. 

No.  6714. 
Marks,  ^T^" 
Diameter,  1".129. 
Sectional  area,  1.00  square  iii(;h. 
Length  of  stem,  10''. 
Ganged  length,  10''. 
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Applied  loads. 

l^?sr 

Saooetsive 
elongation 
per  inch. 

Inch, 
0. 

.00006 
.00004 
.00006 
.00004 
.00007 
.00004 
.00007 
.00006 
.00006 
.00007 
.00005 
.00008 
.00008 
.00006 
.00008 
.00008 
.00008 
.00010 
.00009 
.00008 
.00009 
.00010 
.00010 
.00014 
.00013 
.00012 

Pernianent 
set. 

Inch. 
0. 

Successive 

Remarks. 

__ 

Initial  load. 

Tennile  strength. 

Totol. 

Per  square 
inc^. 

permanent 
set. 

Poundt. 
1,000 
2,000 

Pounds. 

1,000 

2.000 

3.000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13.000 

14,000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

2:i,ooo 

24.000 
25.000 
26,000 
27.000 

IfUk. 

0. 
.00006 

.00010 
.00016 
.00020 
.00027 
.00031 
.00038 
.00044 
.00050 
.00057 
.00062 
.00070 
.00078 
.00084 
.00092 
.00100 
.00108 
.00118 
.00127 
.00135 
.00144 
.00154 
.00164 
.00178 
.00191 
.00203 

Inch. 
0. 

3,000 

4.000 
5.000 

6,000 

7.000 

8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16,000 
17.000 
18,000 
19,000 
20.000 
21.000 
22.000 
21,000 
24,000 
25,000 
20,000 
27,000 

0. 

.00005 

.00005 

.00010 

.00005 

.00024 

.00014 

Fractured  4"  from  neck.    Appearance,  granular,  light  gray',  mottled. 
Fractured  surface  contains  a  spot  of  smooth,  lustrous  metal  ".45  by  'MO. 


214  8-INCH    DISAPPEARING   OUN   CARRIAQE,  METAL. 

Baok  Guidb. 

No.  5628. 

Marks,  P  R  G 17. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch* 

Length  of  stem,  10'^ 

Gauged  length,  10^^ 


Applied  loads. 

pcriioh. 

Saccesflive 
per  loch. 

PenMMBt 

SnooeMlve 

permAoent 

•et. 

— 

ToUl. 

Persqnare 

Pound*. 
1,000 
2,000 
3,000 
4.000 
5.000 
8,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12.000 
i:i,000 
14.000 
15,000 
18.000 
17,000 
18.000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
32,810 

Pound*. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
28.000 
24,000 
25,000 
82,810 

Indk. 
0. 

.00005 
.00011 
.00017 
.00024 
.0U029 
.000:i6 
.00044 
.00051 
.00058 
.00085 
.00074 
.00083 
.00093 
.00104 
.00114 
.00128 
.00140 
.00157 
.00176 
.00198 
.00218 
.00245 
.00281 
.00321 

InA. 
Q. 
.00005 

.OOOtM 
.00008 
.001  K)7 
.00005 
.00007 
.00008 
.00007 
.00007 
.00007 
.00009 
.00009 

ioooio 

.00011 
.00010 
.00014 
.00012 
.00017 
.00019 
.00020 
.00022 
.00027 
.00036 
.00040 

JndL 

0. 

Inch. 
Ol 

Initial  kMd. 

.00003 

.00003 

.oooii 

.00009 

.00041 

.00029 

.00130 

.    .00089 

Fractmed  2"  from  neck.    Appearance,  fine  graunlar,  light  gray* 


8-INCH    DISAPPEARING   OUN   CARBIAGE,  METAL. 
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Raok  Guidx. 
No.  6637. 


Marks,  ^»»« 


Diameter,  1".120. 
Sectional  sirea,  1.00  square  inch. 
Leuf^th  of  stem,  10^'. 
Ganged  lengtb,  10'^ 


Blon^ation 
per  luch. 

SaoceNsiTe 

PennaneDt 

•et. 

Snrceiwive 

Bemarke. 

Totel. 

Peraquare 
iooh. 

eloiiKHtiuB 
per  Inoh. 

iMirniaiicnt 
»eL 

Potmda. 

1,000 
2,000 
8,000 
4.000 
5.000 
8,000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
»,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.080 
22.0OB 
28.000 
24,000 
25,000 
81.020 

Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
81,020 

Inch. 
0. 

.00006 
.00013 
.00020 
.00026 
.00033 
.00040 
.00018 
.00056 
.00064 
.00072 
.00083 
.00090 
.00102 
.00115 
.00130 
.00142 
.00160 
.00179 
.00203 
.00225 
.00^'V5 
.00296 
.00340 
.00383 

Inch. 
0. 

.0  006 
.00007 
.000(17 
.00006 
.00007 
.00007 
.00008 
.00008 
.00008 
.00008 
.00011 
.00007 
.00012 
.00013 
.00015 
.00012 
.00018 
.00U19 
.00024 
.00022 
.00030 
.00041 
.00044 
.00653 

Inch. 
0. 

Jneh. 
0. 

Initial  loud. 
Tensile  itrengtii. 

.00005 

.00005 

.00019 

.00014 

.00060 

.00041 

.00194 

.00134 

Fractured  at  the  neck.    Appearance,  fine  granular,  dark  gray. 
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8-INCH   DISAPPEARING    QUN   CARRIAGE,  METAL. 


No.  5621. 
Marks,  1. 
Diameter,  I'M  29. 
Sectional  area,  1. 00  square  inch. 
Length  of  stem,  9'^ 
Gauged  length,  9'^ 


Eloofiratlon 
perTnoh. 

Succ«fwive 
eloii  Ration 
perlnoli. 

Permanent 
set. 

Sncoesaive 

penuaneni 

■et. 

Bemarks. 

ToUl. 

Perwuiare 

Pounds. 

1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10  000 

11.000 

12.000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

28,810 

PomndM. 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

23.810 

Inek. 
0. 
.000067 
.000100 
.000167 
.000256 
.000334 
.000423 
.000528 
.000623 
.000734 
.000844 
.000967 
.001111 
.001267 
.001456 
.001667 
.001934 
.002244 
.002666 
.603056 
.003778 
.004500 
.005889 

Indi. 
0. 

.000067 
.000033 
.000067 
.000089 
.000078 
.000080 
.000100 
.000100 
.000111 
.000110 
.000123 
.000144 
.000156 
.000189 
.000211 
.000267 
.000310 
.000412 
.000400 
.000722 
.000722 
.001389 

Insh. 
0. 

Inch. 
0. 

Initial  UmO. 

.000056 

.000056 

.000311 

.000255 

.001344 

.001083 

Fractured  V'JI  from  neck.    Appeai*ance,  fine  granular,  gray. 


8-INCH   DISAPPEABINO   OUK 

No.  5622. 
Marks,  2. 
Diameter,  l'M20. 
Sectional  area,  i.OO  square  inch. 
Length  of  stem,  9'^ 
Gauged  length,  9'^ 


CAKBIAOE,  M£TAL. 
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AppUftd  loads. 

Elonntion 
periDch. 

Snccessfve 
eloneation 
per  inch. 

8ncc<>ulTe 

Itomarto. 

ToteL 

PerBonare 

Permiment  ^^^^^ 
■"*•               set. 

Paumd9. 
1,000 
2,000 
3.000 
4.000 
5,000 
t,000 
7.000 
8.000 
0.000 
10,U(H> 

ll,  two 

12,tH)0 
13.000 
14,000 
15.000 
16.000 
17.000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24. «» 

Pounds. 
1,000 
2,000 
8,000 
4.000 
5.000 
6,000 
7.000 
8,000 
9.000 
10,000 
11.000 
12.000 
13.000 
14^000 
16.000 
16.000 
17.000 
18.000 
19,000 
20.000 
21.0(10 
22, 000 
2:1.000 
24,0U0 

Inek. 
0. 

.OOOOU 
.000133 
.000167 
.000278 
.000344 
.000444 
.000522 
.000611 
.000700 
.0608II 
.000922 
.001089 
.001222 
.001344 
.001633 
.001900 
.002178 
.002556 
.003122 
.003878 
.004722 
.005889 
.008056 

Inch. 
0. 

.000044 
.000069 
.000034 
.000111 
.000066 
.000100 
.OtH)078 
.000089 
.000089 
.000111 
.000111 
.000167 
.000133 
.000122 
.000289 
.000267 
.000278 
.000378 
.000566 
.000756 
.000844 
.001167 
.002167 

Inch.            Inch, 
0.                  0. 

Initial  load. 

.000044 

.OOOOU 

.000300 

.0C0256 

.001480 

.001189 

Tensile  strengfli. 

Fractared  at  the  neck.    AppearancOi  fine  granular,  gray. 
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8-INCH   DISAPPEARING   QUN   CARBIAGE,  METAL. 


No.  5623. 
Marks,  3. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  9'^ 
Oauged  length,  9". 


Applied  loads. 

Blonntion 
per  Inch. 

SaccMisive 

Permanent 
set. 

SnocessiTe 

Bemarte. 

Totia. 

Per  square 
inob. 

eloDKHtion 
per  iucb. 

peruiaueat 
set. 

Poundi. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,  COO 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14.000 
16,000 
16.000 
17.000 
18,000 
18,710 

Foundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14. 000 
15,000 
16,000 
17,000 
18,000 
18.710 

Inch. 
0. 
.000044 

.000100 
.000166 
.000222 
.00a2H9 
.000378 
.000500 
.000622 
.000767 
.000978 
.001167 
.001388 
.001656 
.002000 
. 002433 

.ou:;()56 

Inch. 
0. 

.OOOOU 
.000056 
.000056 
.000066 
.000067 
.000089 
.000122 
.000122 
.000145 
.000211 
.000189 
.000222 
.000267 

.  ooo:m4 

.00043:1 
.000023 
.000777 

Inch. 
0. 

Jfidk. 
Ol 

Initial  load. 

.000100 

.000100 

Fractured  at  the  neck, 
coarse  spangles. 


Appearance,  granular,  dark  gray.    Contains 
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220  8-INCH    DISAPPEARING    GUN    CARKIAGE,  METAL. 

Stebl  Plate  fob  Shot  Tbayb  of  AMMuiaTioN  Tbloes. 
8-inch  disappeariug  carriages. 

No.  9131. 


le^ 


T 


Marks,  ^f?* 

Sectional  area,  ".996  by  ''.376  =  .374  sqaare  inch. 

Elastic  limit,  14,400  pounds  =  38,500  pounds  per  sqaare  inch. 

Tensile  strength,  23,6r>0  pounds  =  63,230  pounds  per  squaie  inch. 

Elongation  in  2  inches,  '^71  =35.5  per  cent. 

Elongation  of  inch  sections,  ".39*,  ".32*. 

Area  at  fracture,  ''.72  by  ".25  =  .180  sqaare  inch. 

Contraction  of  area,  51. S  per  cent. 

Appearance  of  fracture,  silky. 


10-lNCH  DISAPPEARING  GUN  CARRIAGE. 


STEEL  CASTINGS. 


10-INCH    DISAPPEARING    GUN   CARRIAGE,  METAL. 

No.  5551. 
Marks,  363  B  B  3. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  2''. 
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▲ppUodlMida. 

KloiiK»tioB 
per  inch. 

SacceMive  < 

Pennanent 

Mt. 

Saco«Mive 

pennanent 

•et. 

Bemarka. 

TiH^ 

^•Lar* 

IXs^ 

P««m«U. 
200 
1,000 
2,000 

4.000 
4.200 
4,400 
4,000 
4,800 
5,000 
8.200 
8.400 
8.000 
8.800 
8.000 
8,400 
8,800 
7,200 
7,000 
8,000 
8.400 
8.80O 
8.200 
8,000 
10.000 
10,400 
10,800 
11,200 
11,000 
12,000 
12,400 
12.880 

1,000 
6,000 
10,000 
20,000 
21.000 
22,000 
23.000 
24,000 
26.000 
26,000 
27.000 
28.000 
23,000 
30.000 
32,000 
84.000 
80,008 
88.000 
40.000 
42.000 
44.000 
40.000 
48.000 
50,000 
58.000 
54.000 
68.000 
66.000 
80.000 
82,000 
88.480 

JfMJL 

8. 

.000160 
.000300 
.000750 
.000800 
.001050 
.001250 
.001450 
.001700 
.002250 
.004000 
.005450 
.000700 
.007600 
.0100 
.0150 
.0150+ 
.0800 
.0250 
.0260+ 
.0300 
.0350 
.0400 
.0450 
.0500 
.0000 
.0700 
.0660 
.1060 
.1400 
.2060 

Inch. 

a 

.000150 

.000150 

.000450 

.000050 

.000250 

.000200 

.000200 

.000250 

.00U560 

.001750 

.001450 

.001250 

.000000 

.0024 

.0050 

.0000+ 

.0050 

.0050 

.0000+ 

.0050 

.0050 

.0060 

.0060 

.0060 

.0100 

.0100 

.0150 

.0300 

.0350 

.0660 

Inch. 
0. 
0. 

Inch. 

0. 

Tnitialload. 
SlaatioUBttb 

.000050 

.000050 

.000850 

.000800 

.000600 

.005660 

i 

•:';;:";*'*;i :: 

! 

Oonorai  Bummarf, 


.ponnda. 


I  POT  aqnave  inoh  of  orifflnal  aeoUon  . 

,  _f  Miiare  inoh  of  original  aeotion 

Bangntion  POT  inoa  after  mptue : inoli. 


88.460 

21,000 

.2800 

_., J  POT  ineh  under airain  at  elaatic  limit do...  .000800 

Badnctten  in  diameter  at  point  of  mptnre do...       .105 

Raiwatien  !■  ara^  aflOT  raptore^  POT  eent  of  original  aeotion 37.1 

**   "'  lof  raptnre 1".2  ft-om  nook 

r«f  teBkan  soiAmo.............*— ...••  oilky,  with  10  pw  oent  granular  metal  iataraparaad 
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10-INCH   DISAPPEARING    GUN   CARRIAGE,  METAL. 


Marks,  365  R  T3. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2*'. 


No.  5552. 


Applied  liMda. 

Elongation 
permoh. 

Saooessive 

Permanent 
set. 

Snroeesive 

peimanent 

set. 

Bemarka. 

Total. 

PerMnare 
inch. 

Founds. 
200 
1,000 
2,000 
4,000 
4,200 
4.400 
4.600 
4,8U0 
5.UU0 
5,200 
5,400 
6.600 
5.800 
6,000 
6,400 
6,800 
7,200 
7,600 
8,000 
8,400 
8.800 
9,200 
9.600 
10,000 
10,400 
10.800 
11,200 
11,600 
12,  im 
12.400 
12,800 

Poundt. 
1,000 
6,000 
10,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27.000 
28.000 
29.000 
80,000 
82,000 
84,000 
86,000 
88,000 
40.000 
42,000 
44,000 
46,000 
48.000 
60,000 
52,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 

Inch, 
0. 

.000160 

.000300 

.000650 

.000700 

.00U600 

.001000 

.001300 

.002150 

.003200 

.004000 

.004750 

.006150 

.007500 

.0100 

.0150 

.0160+ 

.0200 

.0200+ 

.0250 

.0800 

.0250 

.0400 

.0450 

.0600 

.0560 

.0650 

.0000 

.0060 

.1200 

.1750 

Inch, 
0. 

.000150 

.000150 

.000350 

.000050 

.000100 

.000200 

.000300 

.000850 

.001050 

.00080U 

.000750 

.001400 

.001350 

.0025 

.0050 

.0000+ 

.0050 

.0000+ 

.0050 

.0050 

.0050 

.0050 

.0050 

.0060 

.0060 

.0100 

.0160 

.0150 

.0250 

.0660 

Inch. 
0. 

/ndb. 
0. 

Initial  load. 
ElaatiollBtt. 

Tenelleativiigth. 

.001800 

.001300 

.006450 

.006160 

* 

General  aumnuLrif. 

TeoDaile  etrengtli  per  aqoare inoh  of  original  section ponvd..    64,000 

Elastio  limit  per  sauare  inch  of  original tectlon do...    22,000 

Elongation  per  inon  after  rapture....: ineli..      .IMiii 

Elongation  per  incli  nnder  snain  at  elastic  limit do...  MO»m 

Bedaotion  in  diameter  at  point  of  raptore do...        .(m5 

Bednciion  in  area  after  ruptore,  per  cent  of  original  section 16.9 

Position  of  mptara ".7firomneck. 

Cbaraelar  of  broken  sDzliMa  •••••••  •••••• coanegimniilar,  flaky. 


10-lNOH   DISAPPEARING  QUN   CABRUGE,  METAL. 
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12-mCH  EMPLACEMENTS  AT  GREAT  GULL  ISLAND, 

NEW  YORK. 


TENSION  AND  BENDING  TESTS. 
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AKCHOB  BOLTS. 
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CARRIAGE  FOR  12-INCH  B.  L.  RIFLED  MORTAR. 


SPEOIMENS  FROM  A  RTTPTURED 
HYDRA.IXLIC  CYLINDER 


an 


12-INCH  MORTAR  CARRIAGB. 
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NO.650& 

Marks,  56  TL 

Diameter,  ''.50S. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2". 


AppltedloAda. 

Elongation 
per  Lob. 

SnoMMlTe 
elongation 
perlnoh. 

Permanont 
•et 

StMoeaalTO 

permanent 

aet. 

Remarka. 

TMaL 

PerMoare 

PowMi*. 
200 
1.000 
2,000 
4,000 
6,000 
6,600 
6.800 
6.000 
6.200 
6.400 
6.600 

S:SS 

10.000 
11,000 
12,000 
13,000 
14.000 
14.410 

PDimdt. 
].000 
6,000 
10.000 
20,000 
25,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
85.000 
40,000 
45,000 
60,000 
55,000 
60,000 
65,000 
70,000 
72.060 

InOL 
0. 

.000160 
.000300 
!000600 
.000850 
.000060 
.001000 
.001560 
.002650 
:004000 
.004400 
.004950 
.006750 
.0100 
.0150 
.0200 
.0260 
.0850 
.0660 
.0750 
.1160 

InA. 
0. 

.000150 
.000150 
.000600 
.000280 
.000106 
.000060 
.000550 
.001100 
.001350 
.000400 
.000550 
.001800 
.003250 
.0050 
.0050 
.0050 
.0100 
.0200 
.0200 
.0400 

0. 

a 

Inch. 
0. 

Initial  load. 
ElaaUc  limit. 

Tensile  strengtb. 



0. 

.000560 

.000550 



.005600 

.004960 

Oeneral  9ummary, 

TenaUaatrangth  per  aqnareinoh  of  original  seetlon ponnda..    72,050 

Klaatic  limit  per  square  inch  of  original  aection do...    29,000 

Elongation  per  men  after  mptore inch..      .1750 

Elongation  per  inch  nnder  atrain  at  elaatio  limit do...  .001000 

Badnction  in  diameter  at  point  of  mptnre do...       .045 

Kednotion  in  area  after  mptue,  per  cent  of  original  aeotion 16.0 

Poaition  of  rupture ".9  from  neck 

Cbaraeter  of  broken  aurfaoe • granular  80  per  cent,  dull  silky  20  per  cent 

EbmgatioB  of  Incb  aeotiona ".19*.  ".16 
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12*INCH   MORTAR  CARRIAGB. 


No.  6599. 


Marks,  56  T  2. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Snccesaive 

elonsation 

perlnch. 

Permanent 
set. 

SaooeasifV 
set. 

Bemarka. 

Toua. 

Per  aq  aare 
indi. 

PwndM. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

5,200 

5,400 

5,600 

5,800 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

18,740 

Poundi, 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
31.000 
32,000 
38.000 
84,000 
85,000 
40,000 
45,000 
60.000 
55,000 
60,000 
65,000 
68.700 

Inch. 
0. 

.000160 
.000400 
.000700 
.000050 
.001100 
.001160 
.001200 
.001300 
.002000 
.002650 
.003250 
.004200 
.004900 
.006250 
.007800 
.0150 
.0200 
.0300 
.0450 
.0600 
.0860 

0. 
.000160 
.000260 
.000300 
.000250 
.000150 
.000050 
.000050 
.000100 
.000700 
.000650 
.000600 
.000950 
.000700 
.001360 
.001050 
.0077 
.0050 
.0100 
.0150 
.0150 
.0260 

Inch. 
0. 
0. 

Tneh. 
0. 

IniUallottd. 
Rlaatifl  Umlk 

0. 

0. 

.001260 

.001250 

Tenafle  strengUu 

.005650 

.004400 

General  eummary. 

Tenaile  atrength  per  square  inch  of  orisinal  aection pounda..    68,700 

Elastic  limit  per  aanare  inch  of  originil aeotion do...    2B.U00 

Elongation  per  Inon  after  mptnre inch..     .1350 

Elongation  per  inch  under  atrain  at  elastic  limit do...  .001300 

Redaction  in  diameter  at  point  of  rapture do...       .055 

Redaction  in  area  after  raptaxe,  per  cent  of  original  aection 30.6 

Peaition  of  rupture 1"  from  neck 

Character  of  broken  aurface granular,  75  per  cent;  dull  flaky,  25 per  ceat 

ElongaUon  of  inch  aeotiona "J5^".12 


12-INCH   MORTAR   CARRIAGE. 
No.  5600. 
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Marks,  56  L  1. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 


Per  square 


T»«--  i"'i^"' 


Pounds. 
200 
1.000 
2,000 
3.000 
4,000 
4,000 
4,800 
5.000 
5,200 
5,400 
5.600 
5,800 
8,000 
•,200 
8,400 
8,800 
8.800 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
13,000 


I*oundM. 
l,000 
6,000 
10,000 
15,000 
20,000 
23,000 
24.000 
25,000 
26.000 
27.000 
28,000 
29,000 
80,000 
31.000 
82,000 
83.000 
34,000 
35,000 
40,000 
45,000 
50.000 
55,000 
60,000 
85,000 
88,450 


ElonffaUon 
per  inch. 


Inch. 
0. 

.000100 
.000250 
.000450 
.000650 
.000850 
.000900 
.001150 
.001400 
.001900 
.002450 
.002800 
.003150 
.003700 
.004600 
.006000 
.007000 
.008250 
.0150 
.0250 
.0350 
.0500 
.0700 
.1000 


SuoceasiTe 
elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000150 
.000200 
.000200 
.000200 
.000060 
.000250 
.000250 
.000500 
.000660 
.000350 
.000350 
.000560 
.000900 
.001400 
.001000 
.001260 
.006760 
.0100 
.0100 
.0150 
.0200 
.0300 


Permanent 
set 


Inch. 


.000250 


.002200 


.007060 


Snccesaive  i 
permanent  I 

aet.        I 


Kemarka. 


Inch. 


.0002.'M) 


.001960 


.001850 


IniUal  load. 


Elaatic  Uroit. 


TenHile  atrength. 


General  summary, 

Tenaile  strength  per  aqnare  inch  of  original  section poanda..    68,450 

Klastic  limit  per  aqnnre  inch  of  original  section do...    24.000 

Klongatlon  per  inch  after  ruptnre inch..      .1850 

Elongation  per  inch  nnder  atrain  at  elaatio  limit do...  .000900 

Redaction  in  diameter  at  point  of  rupture do...       .065 

Bedoetion  in  area  after  rnptore,  per  cent  of  original  section 23.0 

Poaition  of  mptors 1 "  fVt>m  neck 

Ckaraeter  of  broken  anrfaoe dull  ailky.  oblique,  contains  small  spots  of  granular  metal 

Elongation  of  inch  aectiona ".19*,  ".18 
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12-INCH   MOBTAB   CABBIAGB. 


No.  5601. 
Marks,  57  T  1. 
Diameter,  ^'.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  2'\ 


Applii 
Total. 

)d  loads. 

Per  Bonare 
inch. 

per  inch. 

eloDflmtion 
per  inch. 

Permanent 
set. 

SnooessWe 

Remarks. 

1 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
5,200 
5.400 
5.600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
8,000 
9,J)00 
10.000 
11,000 
12,000 
13,000 
14,000 
14,160 

Povndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65.000 
70,000 
70,800 

Inch. 
0. 
.000150 

Inch. 
0. 

OfMIKO 

hteh. 

S: 

Inch, 
0. 

Initial  load. 
ElasUo  limit. 

Tensile  strength. 

.000850          .000200 
.000550          .000200 
.000700    1      .000150 
.OOOd.'W    1      .000250 
.001150    1      .000200 
.001350    1      .000200 
.001600           .000250 

0. 
.000100 

.000100 

.001900 
.002250 
..003060 
.004200 
.004850 
.005750 
.006750 
.0160 
.0200 
.0300 
.0400 
.0550 
.0750 
.1250 

.000300 

.000350 

.000800 

.001150 

.000650 

.000900 

.001000 

.008250 

.0050 

.0100 

.0100 

.0150 

.0200 

.0500 

.001350 

.001250 

.005600 

.004250 

1      

General  summary. 

Tensile  strength  per  square  inch  of  original  aeotlon pounds..    70,800 

Elastic  limit  per  sauare  inch  of  original  section do...    35,000 

Elongation  per  incn  after  rapture inch..     .1650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000960 

Redaction  in  diameter  at  point  of  rapture do...       '045 

Reduction  in  area  after  raptnre,  per  centof  original  section lAp* 

Position  of  raptnre 1"  from  neck 

Character  of  broken  surface granular.  fi5  per  cent;  dull,  silky  spot  at  ciroumferenoe,  15  per  cent 

Elongation  of  inch  sections '*AV".J9 


MarkB,  67  T  2. 

Diameter,  '^505. 

Sectional  area,  .20  square  incli. 

Gauged  length,  2". 


12-INCH   MOUTAR   CAKBUGE. 
No.  6602. 
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Elongfttion 
perfnoh. 

Soeceuive 
elonntioB 
perlnoh. 

PennaneQt 
Mi. 

SocoeeBive 
permanent 

Mt. 

Bemerks. 

TofciJ. 

Per  square 

Pmmd*. 
20O 
1.000 
2.000 
3,000 
4.000 
4.200 
4.400 
4.000 
4,800 
5,000 
5,200 
5.400 
5.000 
5.800 
6,000 
6.200 
6,400 
6,600 
6,800 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
14.270 

Pounds. 

1,000 

6.000 

10,000 

16.000 

ao.ooo 

21.000 
22.000 
23.000 
24.000 
25.000 
26.000 
27.000 
28,000 
20,000 
30,000 
81,000 
82.000 
83,000 
34.000 
35.000 
40.000 
45,000 
50.000 
55.000 
60,000 
66,000 
70,000 
71,350 

Jneh. 
0. 

.000160 
.000300 
.000450 
.000700 
.000760 
.000800 
.000860 
.000860 
.001000 
.001150 
.001300 
.001500 
.001750 
.002100 
.002050 
.003750 
.004600 
.005600 
.006750 
.0150 
.0200 
.0800 
.0400 
.0660 
.0750 
.1200 

Inch. 

0. 

.000150 
.000150 
.000150 
.000250 
.000050 
.000050 
.000050 

0. 

.000150 
.000160 
.000150 
.000200 
.000260 
.000850 
.000850 
.000800 
.000750 
.001000 
.001250 
.008250 
.0050 
.0100 
.0100 
.0150 
.0200 
.0460 

Indi. 
0. 
0. 

Indk. 
0. 

Initial  load. 
Elastic  limit. 

0. 





.000100 

.OUOIOO 

.001150 

.001060 

General  summary, 

Tensiie  strength  per  sqnare  inch  of  original  section poands..    71,350 

Elsstic  limit  per  square  inch  of  originar  section do...    24,000 

Klongatkm  per  inch  after  rnptnxe inch..      .1500 

SloDgation  per  inch  under  strain  at  elastic  limit do...  .000850 

Redaction  in  diameter  at  point  of  mptnre do...       .045 

Seduction  In  area  alter  rupture,  per  cent  of  original  section 16.9 

Position  of  mptnre ".9  from  neck 

Character  of  broken  surface granular ;  dull,  silky  spot  at  the  circumference 

BoDgation  of  inch  sections ".13,  ".17* 
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12-INCH  MORTAR  CARRIAGE. 
No.  5603. 


Marks,  57  L  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 


EloDintion 


Total. 


Per  M  uare 
inoh 


oh. 


Pounds. 
200 
1,000 
2,000 
3,000 
4.000 
4,200 
4,400 
4,A00 
4,800 
5,000 
5,200 
5,400 
5,600 
5.800 
6,000 
6,200 
6,400 
0,600 
6.800 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
13, 310 


Pcunds. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
40,000 
45.000 
50.000 
55,000 
60,000 
05,000 
66,550 


Inch. 
0. 
.000100 


.000450 

.000600 

.000650 

.000700 

.000800 

.000850 

.001050 

.001400 

.001850 

.002250 

.002700 

.003750 

.004400 

.005700 

.006750 

.006100 

.009150 

.0200 

.0250 

.0350 

.0500 

.0700 

.1100 


Saooeasive 
eloncation 
perlnch. 


Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000050 
.000050 
.000100 
.000060 
.000200 
.000360 
.000450 
.000400 
.000450 
.001060 
.000650 
.001800 
.001050 
.001350 
.001050 
.010850 
.0050 
.0100 
.0150 
.0200 
.0400 


PermaneDt 
set. 


Inch, 
0. 
0. 


.000200 


.002600 


.007850 


Suoceaaire 
penn«neiit 


Inch, 


.000200 


.002400 


.005250 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    66,SS0 

Elastic  limit  per  snuare  inoh  of  originu  section do...    24,000 

Elongation  per  inch  after  rapture ineh..     .ISflO 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .MQ660 

Bednction  in  diameter  at  point  of  rupture do. . .       .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.  t 

Position  of  rupture ".TSfiramneck 

C haracter  of  uroken  surface graaulsr 

Elongation  of  inoh  sections 'MB.  ".18* 


HELICAL  SPRINGS 


FOR 


7-INCH  MORTAR  CARRIAGES,  MODEL  1895. 


COMPRESSION  TESTS. 


HELICAL   8PHINGB. 

No.  8747. 
Cross    section 


ba 


4(fudau 
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Load  when 

dosed  down. 

Load  when 

No.  of 
•priiig. 

Weight. 

Exterior 
diameter. 

Diameter 
of  wire. 

Height 
unloaded. 

oompreeaed 
to  height 
of6ineh6B. 

to  height 
of  6  inches. 

Load. 

Height 

IM.   ox. 

InekM. 

JndWf. 

Inches. 

rounds. 

PmmdM, 

Inches. 

Pounds. 

8    14 

4.M 

.66X.75 

7.04 

1.196 

8.400 

4.18 

1.154 

8    16 

4.60 

.65X.76 

7.00 

1,205 

8,800 

4.18 

1,007 

9 

4.54 

.55X.77 

7.02 

1.285 

8.700 

4.17 

1.100 

9 

4.60 

.66X.76 

7.06 

1,288 

8.700 

4.16 

1,062 

8    1« 

4.63 

.55X.76 

6.09 

1.240 

8.750 

4.19 

1.088 

8    14 

4.50 

.66X.76 

7.08 

1.265 

8,500 

4.18 

1.082 

8    15 

4.62 

.55X.77 

7.00 

1.342 

8.850 

4.18 

1,136 

8    15 

4.50 

.55X.77 

6.98 

1.230 

8,600 

4.16 

1,001 

:i4 

4.5.3 

.55X.77 

7.06 

1,2» 

8.650 

4.12 

1,078 

It 

4.50 

.66X.76 

7.08 

1.268 

8.720 

4.U 

1,280 

The  tenth  spriniif  closed  down  and  thus  remained  17  hours. 
Load  sustained  when  returned  to  height  of  6  inches,  1,116  pounds. 
Spring  now  loaded  100  times,  closing  to  a  height  of  4^  inches,  and 
releasing  between  each  loading  to  a  height  of  6  inches. 
Height,  6"'j  load  sustained,  1,000  pounds. 
Height,  4^'^;  load  sustained,  3,680  pounds. 
Height,  6^';  load  sustained,  973  pounds. 
H.  Doc  164 ^16 


PISTON  RODS,  PROOF  STRESS. 
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PISTON  RODS,  PBOOF  OF   STRESS.  245 

TnOOF  8TRE88  APPLIED  TO  PISTON  BODS  FOB  GUN  CABBTAGE8. 


Vo.«f 

tOit. 

DeMTiptton. 

Total 
length. 

Diametera. 

Tensile 

stress 

applied. 

Maxi- 
mmn. 

Mini, 
mum. 

Root  of 
thread. 

8838 
8828 

12"  bubetto  earriage 

IntkM. 
100.50 
219. 75 
179.46 

Inchet. 
4.00 
4.75 
8.50 

8.60 
4.25 
8.00 

8.35* 
4.07 
2.88 

Poundt, 
200.000 
110,000 
118.000 

12"  dloappewing  earriage 

10"  diaappeurlDg  oarriase 

HYDROSTATIC  TEST  OF  8-INCH  TUBE  SECTION. 


M7 


IMC  ticKMfs  w»t(»*  cn    ^MrrraLirtio   w»v«»»To»t  e 


Jt€X 


21. 


TMC   WOWWW  IVrtM  CO     PMOTOtlTMO     <wa»liWOTO»»    c 


wMMonniM  D  . 


HYDROSTATIC   TEST,  8-INCH   TUBE   SECTION. 
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Test  with  Interior  and  Exterior  Pressures  and  Longitu- 
dinal Compression  Combined. 

Obserrations  repeated.    For  original  ineasuremeuts  see  Report  1894, 

page  ^6. 

LONGITUDINAL  CONTRACTION. 


PreMIITS 

perMnare 
inch. 

Bemarks. 

X. 

SiiooMaiv« 

W. 

SacoesslTe 

differences. 

dUTereocea. 

IVimdf. 

JneksM, 

Inch. 

Indut, 

Inch. 

U,000 
1.000 

19.9080 

20.0000 

.0011 

20.0000 

11.000 

19.9089 

.0011 

19.9904 

.0006 

1,000 

20.0002 

.0013 

20.0000 

.0000 

11,U00 

19.0990 

.0012 

19.9996 

.0006 

1,000 

20.0002 

.0012 

20.0U00 

.0005 

11,000 

19.9080 

.0013 

19.9996 

.0005 

1,000 

20.0001 

.0012 

20.0001 

.0006 

11,000 

10.9990 

.0011 

19.9996 

.0006 

1.000 

20.0000 

.0010 

20.0000 

.0006 

11,000 

19.9980 

.0011 

1,000 

20.0000 

.0011 

Test  with  Interior  Pressure. 

The  tabe  remained  witbin  the  jacket  with  all  the  packings  in  place 
as  in  the  preceding  test.  Hydrostatic  pressure  was  admitted  to  the 
bore  of  the  tube  only.    The  exterior  water  spaces  were  vented. 

LONGITUDINAL  CONTRACTION. 


Preaeare 

Mderaz«menU  of  20-inch  loiigltadiD«L     ' 

Remarks. 

W. 

SneoeMlve 
differenoea. 

B. 

SnooeMiTB 

Pounds. 
11,000 

1,000 
U.000 

1,000 
11.000 

1.000 
11.000 

1.000 

19.9971 
20.0000 
19.9970 
20.0000 
19.9071 
20.0000 

Inch. 

TneKst, 

Inch. 

.0029 
.0030 
.003a 
.0029 
.0029 

20.0000 
19.9971 
20.0001 
19.9971 
20.0001 
19.9971 
20.0001 

.0029 
.0030 
.0030 
.0030 
.0030 
.0030 
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HYDROSTATIC   TEST,  8-lNCH   TUBE   SECTION. 


OBSBKVATIONS   on   the   GHANGhE   IN   LENGTH   OP  THE  TUBE  WHEH 

Strained  with  (a)  Interior  Pressure  Alone,  and  with  (h) 
Interior  and  Exterior  Pressures  Combined  with  Longi- 
tudinal. Compression. 

Measurements  taken  on  east  2C  longitndinaL 


Preoaure 

Micrometer 
reading. 

loading. 

Poundf. 
1,000 
1,000 
1,000 
1,000 

Ineh. 

.0218 

.0217+ 

.0219 

.0218+ 

b 

a 
b 

a 

Hence  it  appears  that  the  tabe  is  about  '^0001  longer  in  oondition  h 
over  condition  a. 


Test  with  Exterior  Pressure  and  LoNarruDiNAL  Compression 

Combined. 

The  tube  remained  within  the  jacket  with  all  the  packings  in  place 
as  arranged  for  a  test  with  interior  and  exterior  pressures,  with  longi- 
tudinal compression  combined. 

In  the  present  instance  connections  with  the  piping  for  interior  pres- 
sure were  disconnected. 

Observations  repeated.  For  original  measurements  see  report  1894, 
page  300. 

longitudinal  extension. 


Prestnrs 

^ 

X. 

SnoceBBiTS 
differonoe. 

W. 

Suooessive 
difference. 

Poundt. 

1,000 
11,000 

1.000 
U.000 

1,000 
11,000 

1,000 
11,000 

1,000 
11,000 

1,000 

Inehu. 
20.0000 
20.0016 
20.0000 
20.0016 
20.0001 
20.0017 
20.0001 
20.0017 
19.99M 
20.0017 

Inch, 

Inehst. 

Inch, 

• 

.0016 
.0016 
.0016 
.0016 
.0016 
.0016 
.0016 
.0018 
.0018 
.0017 

20.0024 
20.0000 
20.0023 
20.0000 
20.0024 
20.0000 
20.0024 
20.0000 

.0024 
.0023 
.0023 
.0024 
.0024 
.0024 
.0024 

HTBE08TATIC   TEST,  8-INCH   TUBE   SECTION. 
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TUBBBO'TATBD  180O  AND  TEST  BSPEATEB  WITH  EXTEBIOB  PBESSUBE 

AND  Longitudinal  OoMPBEssioN  Combined. 

LONGrrUDINAL  EXTENSION. 


PrMSure 

Bemarks. 

X. 

81100M8W6 
diffeienoM. 

W. 

SaeoeMiTS 

PmmdM. 
U,000 

1.000 
11,000 

1,000 
11,000 

1,000 
11,000 

1.000 
11,000 

1,600 

11,000 

1,000 
It,  000 

1.000 
11,000 

1,000 
11,000 

1,000 

JflM*«ff. 

90.0016 
90.0000 
90.0016 
90.0000 
90.0016 
90.0001 
90.0016 
90.0000 

Jneh. 

Ineku. 

IndL 

Betted  lAnlmitati 

.0016 
.0016 
.0016 
.0016 
.0016 
.0015 
.0016 

20.0000 
20.0024 
90.0001 
20.0024 
20.0001 
90.0025 
20.0004 
90.0024 
20.0002 

20.0021 
90.0000 
90.0024 
20.0000 
20.0024 
20.0001 
20.0029 
90.0000 

.0024 
.0098 
.0028 
.0028 
.0024 
.0021 
.0020 
.0022 

.0010 
.0021 
.0024 
.0024 
.0024 
.0023 
.0021 
.0028 

Test  wrra  Intebiob  and  Extbbiob  Pbessubes  and  Longitudi- 
nal CoHPBESsioN  Combined. 

The  tabe  now  occnpied  a  poaition  the  Bame  as  in  the  preceding  test, 
L  e.,  rotated  ISfP  from  its  position  in  the  earUer  tests. 

longitudinal  contraction. 


^^ 

Bemarkk 

w. 

Soooesaive 

B. 

SuooeBflive 
differences. 

POMMlf. 
11,000 

1,000 
U,000 

1,000 
11,000 

1,000 
11.000 

1,000 
u.000 

1,000 
11,000 

1.000 

1,000 

Inehss. 
19.0004 
20.0000 
19.9994 
90.0000 
19.0006 
90.0000 
19.9094 
90.0001 
19.9904 
90.0000 

Ineh, 

Ineh. 

.0006 
.0006 
.0006 
.0006 
.0006 
.0006 
.0007 
.0007 
.0006 

90.0000 
19.9086 
19.9007 
19.9086 
90.0000 
19.0087 
19.0000 
10.0067 
20.0IKM) 
19.9067 
19.0099 
19.0087 
19.0096 

.0014 
.0011 
.0011 
.0014 
.0013 
.0012 
.0012 
.0013 
.0018 
.0019 
.0012 

.0011    1                                                       1 

1                                                     1 
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HYDROSTATIC   TEST,  8-INCH  TUBE   SECTION. 


Test  with  Extebiob  Pbbssxtbe  and  Longitudinal  Ooicpbkssion 

Combined. 

Holes  i"  diameter  were  drilled,  10^'  and  IV'y  respectively,  from  each 
end  of  the  tube  section,  from  the  surface  of  the  bore,  to  a  depth  of  VJ^ 
and  1",  respectively. 

Test  showing  the  diametrical  contraction  of  the  tnbe  at  the  bore  (a), 
at  the  middle  of  the  thickness  of  the  walls  (ft),  and  near  the  exterior 
cylindrical  surface  {e), 

DIAMETKICAL  COKTRACTION  KBAR  THB  EXTERIOR  CYLINDRICAL  SITRFACK. 


Preuure 

per  ■qoare 

inch. 

Remarks. 

Diameter 
8. 

SDoceMire 
diflbrenoea. 

Diameter 
N. 

Sneoeesive 
dilferenoes. 

Paundi. 

1,000 
11.000 

1,000 
11,000 

1,000 
11,000 

1,000 

Inehet, 

Indi, 

Inehet. 
11.8000 
11.7922 
11.7997 
11.7921 
11.7997 
11. 7921 
11.7997 

Inch. 

ii.7920 
11.80CO 
11.7020 
11.8000 
11.7929 
11.8000 

.0078 
.0075 
.0076 
.0076 
.0076 
.0076 

.0080 
.0060 
.0080 
.0080 
.0060 

Test  with  Extebiob  Pbessxjbb  and  Longitudinal  Ooicpbession 

oombinbd. 


DIAMETRICAL  CONTRACTION  AT   THE  MIDDLE  OP  THE  THICKNESS  OF  THE 

WALLS. 


Keaanrementa  over  pina  I 

Presaare 

per  so  aare 

ineh. 

Remarka. 

Diameter 

Succeaaive 

Diameter 

SncoeaaiTe 

8. 

difierencea. 
Ineh. 

N. 

differenoea. 
"  Ineh, 

Pounde. 

Inches. 

Inehei. 

1,000 

10.0000 

10.0000 

Reated  1  hour  between  tbeae  two 

readinga. 

11,000 

9.9917 

.0063 

9.9920 

.0080 

1,000 

10.0000 

.0083 

9.9999 

.0079 

11,000 

9.9917 

.0063 

9.9919 

.0080 

1,000 

10.0000 

.0083 

10.0001 

.0082 

11,000 

9.9917 

.0083 

9.9920 

.0081 

1,000 

10.0000 

.0088 

10.0000 
9.9920 
10.0000 

.G080 
.0080 
.0080 

HYDROSTATIC   TEST,  8-INCH   TUBE   SECTION. 
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Test  with  ExTEBIOB  PSBSSUBB  and  LONaiTXTDINAL.  OOMPSBSSION 

Combined. 

BIAMBTBICAL  CONTSACTION  OF  BOBE  AT  POINTS*. 


1 

1 

Piwnre 

Bamarka. 

i^iSr* 

Dtameter 

Svcoeasive 

DiametAT 

SaooeaaiTe 

8. 

dUrerencea. 

N. 

differenoea. 

POMMlf. 

IfidbM. 

Inch. 

InckM. 

Inch. 

11,000 

7.0908 

i;ooo 

8.0000 

.0001 

8.0000 

11,000 

7.8010 

.0090 

7.0013 

.0087 

1,000 

8.0000 

.0000 

8.0000 

.0067 

Baated  1  honr  undarthemaximiiiD 
load  between  theae  tworaadiDKB> 

11,000 

7.8010 

.0090 

7.9914 

.0088 

1.000 

8.0000 

.0080 

8.0000 

.0066 

1     luooo 

7.8010 

.0000 

7.9014 

.0086 

1          1,000 

8.0000 

.0080 

8.0001 
7.0014 
8.0001 

.0087 
.0087 
.0087 

i:::::::::::: 

Test  with  Extebiob  Pbessube  and  Longitudinal  Gompbession 

Combined. 

Measurements  at  points  ai  on  diameter  90^  from  points  a,  in  same 
plane  as  longitudinal  holes  i"  by  12''  deep,  used  for  determination  of 
longitudinal  strains. 

The  present  measured  diameter  occupies  a  vertical  position. 

DIAHETBICAL  CONTBACTION  OF  BOBX  AT  POINTS  a,  12"  FROM  ENDS  OF  TUBES. 


Preaaoie 

Keaaiirementa  of  bore. 

Remarka. 

Diameter 

N. 

SneoeaalTe 
dlfferanoea. 

Diameter 
S. 

Snooeaaive 
diffenmoea. 

Pomnd§, 

1.000 
11.000 

1.000 
11.000 

1,000 
11.000 

1,000 

Inekm. 
8.0000 

7.9900 
8.0001 
7.0810 
8.0001 
7.0011 
8.0008 

Inch. 

Inehet. 
8.0000 
7.0011 
&0001 
7.8013 
8.0008 
7.0018 
8.0008 

Indk. 

« 

.0091 
.0002 
.0001 
.0001 
.0090 
.0008 

.0089 
.0090 
.0088 
.0089 
.0088 
.0090 
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HYDROSTATIC   TEST,  8-INCH  TUBE    SECTION. 


Test  with  Extebiob  Pssssube  anb  Lonoitudinal  Oomp&sssioh 

Combined. 

DIAMETRICAL  CONXRACTIOK  OF  BOBB  AT  KO&TH  KND  AGAIN  KBASUBKD. 


Pressare 

per  square 

inch. 

Pounds. 

1  000 
11,000 

1,000 
11,000 

1,000 
11.000 

1,000 
11,000 

1,000 
11,000 

1.000 

Diameter 
at  points  ai. 

Measurements  of  bore. 

■ 

Suooessive 
dilferenoM. 

Diameter 
at  points  a. 

SacoessiTe 
diflbrences. 

Bemarks. 

Jneh4!S. 
8.0000 
7.9908 
8.0003 
7.9910 
8.0003 
7.9910 
8.0004 
7.9908 
8.0001 
7.0009 
8.0002 

Inch. 

Inches, 
8.0000 

Inch. 

.0092 
.0095 
.  .0093 
.0093 
.0098 
.0094 
.0096 
.0093 
.0092 
.0003 

7.9913 
7.9999 
7.9912 
7.9909 

.0087 
.0006 
.0087 
.0087 

Test  with  Extebiob  Pbessube. 

DIAMBTRICAL  CONTRACTION  OF  BORE  AT  POINTS  i 


Pressure 

per  square 

inch. 

Remarks. 

Diameter 

8. 

1 
Successive    Diameter 
differences.          N. 

SuccessiTe 
differences. 

Pounds, 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 

Inches, 
8.0000 
7.9919 
8.0001 
7.9919 
8.0001 
7.9010 
8.0002 
7.9920 
8.0003 

Inch. 

Inches. 
8.0000 

Inch. 

.0081 
.0082 
.0082 
.0082 
.0082 
.0083 
.0082 
.0083 

7.9019 
8.0001 
7.9919 
8.0001 
7.9919 
8.0001 

.0081 
.0083 
.0062 
.0082 
.0082 
.0082 

Test  with  Extebiob  Pbessube. 

Measurements  od  vertical  diameters  at  points  ai  in  plane  of  4''  loDgi* 
tudinal  holes. 

DIAMETRICAL  CONTRACTION  OF  BORE  AT  POINTS  ai  12"'  FROM  KNDS  OF  TUBE. 


Pressure 

per  square 

incb. 

Remarks. 

Diameter 
8. 

SuccessiTe 
dlfllsrences. 

Diameter 

N. 

Sncoeasive 
differences. 

Pounds. 
1.000 
10.000 
1,000 
10,000 
1,000 

Inches. 
8.0000 
7.9916 
7.9000 

7.9916 
7.9999 

Inch. 

Inches. 
8,0000 
7.9917 
7.9090 
7.9916 
7.9999 
7.9016 
7.0908 

Inch. 



.0084 
.0063 
.0083 
.0063 

.0083 
.0062 
.0088 
.0088 
.0063 
.0082 

HYDROSTATIC   TEST,  8-INCH   TUBE   SECTION. 

Test  with  Extebiob  Pbessube. 
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DIAMETKICAL   OONTRACTION  AT   THE   MIDDLE  OF   THE  THICKNESS  OF  THE 

WALLS. 


1 

Precsore 

MeMnreiiMiite  over  pins 

k. 

Kemarks. 

peraquare 
inch. 

Diametor 

S. 

Saocessive 
diiferenoM. 

Diameter 

N. 

SaooeasiTO 
differencee. 

Ptmndt. 

■          1,000 

InehM. 
10.0000 

9.9920 
10.0001 

9.9920 
10.0000 

9.9920 
10.0000 

Inch. 

JneJuM. 
10.0000 

9.9922 
10.0001 

9.9923 
10.0003 

9.9024 
10.0004 

9.9925 
10.0005 

9.0925 
10.0005 

Inch. 

,        10,000 

1          1,000 

10,000 

1,000 
10,000 

1,000 
10.000 

1.000 
10,000 

1.000 

.0080 
.0081 
.0081 
.0080 
.0080 
.0080 

.0078 
.0079 
.0078 
.0080 
.0079 
.0080 
.0079 
.0080 
.0080 
.0080' 

Test  with  Extebiob  Pbessube. 

DL^lMETRICAL  CONTBACTION  NEAB  THE  EXTERIOR  CYLINDRICAL  SURFACE. 


Preaeure 

Keaanrementt  oTerpins  e. 

Remarka. 

'"iiT" 

Diameter 
8. 

Snoceasive 

Diameter 
K. 

Saooeaaive 
diifbrencea. 

Pounds,   1     JnchM. 
1.000           ll.flfMO 

Inch, 

Inelut, 
n.8000 
11. 7921 
11.8001 
U.7921 
11.8000 
11.7920 
n.8001 

Ineh. 

10,000 
1,000 

10,000 
1,000 

10,000 
1,000 

11.7918 
U.7990 
IL  7918 
11.7999 
11.7918 
11.7998 

.0082 
.0081 
.0081 
.0081 
.0081 
.0080 

.0079 
.0060 
.0080 
.0079 
.0080 
.0081 

Test  with   Extebiob  Pbessube  and   Longitudinal   Tension 

Combined. 

DIAMETRICAL  CONTRACTION  OF  BORE  AT  POINTS    o. 


i  Preaaare 

Remarks. 

I'^inX" 

Diameter 
S. 

SaoceaaiTe 
differenoea. 

Diameter 

N. 

Sooceaaive 
differenoea. 

,    Powdt. 
1,000 
1         9.500 
1         1.000 
0,500 
1.000 
9,500 
1,000 

Inches. 
8.0000 
7.0015 
7.9999 
7.0015 
7.9999 
7.0016 
8.0000 

Ineh. 

Inches. 
8.0000 
7.9914 
8.0000 
7.0914 
8.0000 
7.0014 
8.0000 

Inch. 

.0086 
.0084 
.0084 
.0084 
.0088 
.0084 

.0086 
.0086 
.0086 
.0086 
.0086 
.0086 
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HYDBOSTATIC   TEST,  8-INCH   TUBE    SECTION. 


Test  with  Exteeiob  Pressure   and  Longitudinal   Tension 

Combined. 

Measurements  on  vertical  diameters  at  points  ai  in  plane  of  i"  longi- 
tudinal holes. 

DIAMETRICAL  CONTRACTION  OP  BORE  AT  POINTS  Ai  12"  FROM  ENDS  OF  TUBE. 


PreMore 

persqaare 

inch. 

-bA 

•. 

Remarks. 

Diameter 

S. 

differenoes. 

Diameter 
N. 

SaooeMiTe 
difleienoea. 

Foundt, 
1,000 
9.  MO 
l.uUO 
9,500 
1.000 
9,600 
1,000 
9,600 
1.000 

Inehet. 
8.0000 
7.9916 
8.0000 
7.9916 
8.0001 
7.9916 
8.0002 
7.9918 
8.0002 

Ineh. 

Inehei. 
8.0000 
7.9914 
8.0000 
7.9915 
8.0000 
'    7.9915 
8.0000 

Inch. 

. 

.0085 
.0085 
.0085 
.0086 
.0085 
.0086 
.0084 
.0084 

.0066 
.0066 
.008& 
.0085 
.0085 
.0085 

Test  with  Exterior   Pressure  and  Lonoitudinal   Tension 

Combined. 

diametrical  contraction  at  the  middle  of  the  THICKNESS  OF  THE  WALLS. 


Preasnre 

Measnremento  OTer  pina  6. 

Remarka. 

Diameter 
S. 

differencea. 

Diameter 

N. 

Snooeaaive 
differenoes. 

Poundt. 
1.000 
9,600 
1,000 
9.600 
1,000 
9,500 
1.000 

InehM. 
10.0000 

9.9917 
10.0001 

9.9918 
10.0001 

9.9918 
10.0001 

Inch. 

InehM, 
10.0000 

9.9917 
10.0001 

9.9917 
10.0001 

9.9917 
10.0001 

Inch, 

.0083 
.0084 
.0088 
.0083 
.0083 
.0083 

.0068 
.0064 
.0084 
.0084 
.0084 
.0084 

Test  with  Exterior  Pressure   and   Longitudinal  Tension 

Combined. 

diametrical  contraction  near  the  exterior  cylindrical  surface. 


1. 

Preaanre 
^'inT~ 

Remarka. 

Diameter 

Snooeaeire 

Diameter 

SaooesaiTe 

S. 

difllsreDoea. 

N. 

differencea. 

Poundt. 

Inehet. 

Ineh, 

InOket. 

Ineh, 

1.000 
9,500 

11.8000 
1L7916 

11.8000 
11.7914 

.0084 

.0086 

1,000 

11.8000 

.0084 

n.7909 

.0065 

9,500 

11.7915 

.0085 

11. 7918 

.0086 

1,000 

11.7999 

.0084 

11.7990 

.0066 

0,500 

11.7914 

.0085 

11.7913 

.0066 

1,000 

11.7999 

.0085 

11.7999 

.0086 

9.600 

11.7915 

.0064    1      11.7014 

.0085 

1.000 

1L8000 

.0085          n.8000 

1 

.0066 

HYDROSTATIC   TEST,  8-INCH   TUBE    SECTION. 
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Test  with  Extebiob  Pbbssubb  and  Longitudinal  Tension 

Combined. 

Diametrical  contraction  near  the  exterior  cylindrical  surface. 

MBASUBEMEKTS  AT  NORTH  END  REPEATED. 


1 

pinse. 

PreMure 

**'i^" 

Remarks. 

DiAmeUsr    SuocesBive 

N.         differonoea. 

P<miMf«. 

1 

1.000 
0,800 

11.8000    1 

1L.7912    '          .0088 

1.000 

11.7996    ,          .0086 

0,500 

11.7910              .0088 

1,000 

11.7997              .0087 

9,500 

11.7910              .0087 

1.000 

11.7997              .0087 

0.500 

11.7911              .0086 

1,000 

11.7996             .0085 

Tbnsile  Test  of  Steel  Bab  fbom  U.  S.  Engineeb's  Office, 

Pobtland,  Me. 

No.  8746. 


Diameter,  ".797. 

Sectional  area,  .499  square  inch. 

Elastic  limit,  21,400  pounds  =  42,880  pounds  per  squai'e  inch. 

Tensile  strength^  29,690  pounds  =  59,500  pounds  per  square  inch. 

Elongation  in  8  inches,  2''.33  =  29.1  per  cent. 

Elongation  of  inch  sections,  ".18,  ".23,  ".23,  ".26,  ".30,  ".65»,  ".28,  ".20. 

Diameter  at  fracture,  ".51;  area,  .204  square  inch. 

(Contraction  of  area,  59.1  per  cent. 

Appearance  of  fracture,  silky. 

H.  Doc.  164 17 


GAUTIER  STEEL  BARS. 


CHEMICAL  ANALYSIS  OF  U-INCH   BAR  FROM  SAME  GRADE  OF  STEEL. 

Per  cent. 

Carbon 161 

Manganese - 606 

Silicon 042 

Sulphur 067 

PhoephoroB 070 

Copper :     .025 
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GAUTIER  STEEL  BARS. 

Hot  JiOLLED  Babs,  Unfinished. 
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L 


No.  9303. 
Diameter,  ''.38. 

Sectional  area,  .1134  square  inch. 
Ganged  length,  10''. 


1        Applied  liMds. 

In  ganged  length. 

ReniBrka. 

ToUL 

Peraqiuune 
inch. 

Set. 

113 
567 

Pou«u2«. 
1,000 

n  000 

0. 

.0013 
.0031 
.0049 
.0065 
.0060 
.0085 
.0089 
.0091 
.0096 
.0099 
.0103 
.0107 
.0109 
.0111 
.0116 
.0119 
.0122 
.0127 
:0130 
.0133 
.0127 

lack, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1,134    1        10.000 

1,701 
2.268 
2,835 
2,948 
3,062 
3.175 
3,289 
3,402 
3,515 
3,629 
3,742 
3,855 
3,969 
4,062 

15,000 
20,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
87,000 
38,000 
39.000 
40.000 
41.000 

0. 

4,196 
4,399 

4,422 

4.536 
4,649 
4.768 
4,876 
4,969 
5,103 

5.160 

5.216 
5,329 
5,443 
5,556 
5.670 
6,802 

.0001 

42,000              .0141 
48.000              .0145 
44,000              .0149 
45,000              .0152 

4^«o    {      ;J«J 

46,000    ,          .2140 
47.000    !          .3300 
48,000    1          .51 
49.000    •          .53 
60,000    .          .57 
59,980    <        2.  SO 

Elongation  in  10  inches,  2".64=26.4  per  cent.  ' 

Elongation  of  inch  sections,  ".20,  ".20,  ".22,  ".27,  ".26,  ".28,  ".52»,  ".26, 
''.23,  ".20. 
Diameter  at  fracture,  ".22;  area,  .0380  square  inch. 
Contraction  of  area,  66.5  per  cent. 
Appearance  of  fracture,  fine  silky.    Cup  shaped. 


262 


QAUTIER   STEEL   BARS. 

Duplicate  op  STo.  MOS. 
No.  9304. 


Diameter,  ^'.38. 

SectioDal  area,  .1134  square  inch. 

Oaaged  length,  10''. 


Applied  IcNida. 

1 
In  gauged  length. 

1 

ToUl. 

'*'lnT.""|«»<>»«f*«o»- 

Set. 

BeoMxka.                                 { 

Pounds. 
113 
667 
1,134 
2,268 
3,402 
3,069 
4.636 
4,649 

Pounds. 
1.000 
6,000 

Inches. 
0. 
.0015 

Inch. 
0. 

Initial  loMl. 

Second  ftpplioation  of  load.    Rapid  atretehinjr 
began  at  the  Jawa  and  gradiially  extended 

10,000 

0039 

20, 000                0M7 

30,000 
36,000 
40,000 
41,000 

.0100 
.0118 
.0137 
.0140 
.0143 
.0147 
.0150 
.0164 
.4300 

.45 
.62 

0. 

.oooi 

4.763 

42.000 

I'm 

4,989 
6,103 
6,103 

6,216 
5.443 
6,670 
6.897 
6,121 
6,350 
6,677 
6,740 

43,000 
44,000 
46,000 
46,000 

46,000 
48,000 

.0001 

60,000 
62,000 

.62 
.74 

64.000 
66,000 
58.000 
50,440 

.90 
1.18 
1.68 
2.84 

' 

Tenaile  atrength. 

1 

Elongation  in  10  inches,  2''.66=26.6  per  cent. 
Elongation  of  inch  sections,  ".20,  ".20,  ".22,  ".24,  ".62*,  ".32,  ".28,  ''J24, 
.23j  ".21. 

Diameter  at  fracture,  ".22;  area,  .0380  sqnare  inch. 
Contraction  of  area,  66.5  per  cent. 
Appearance  of  fractnre,  fine  silky.    Cup  shaped. 


QAUTIER   STEEL   BARS. 
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No.  9305. 
Diameter,  ''.75. 

Sectional  area,  .442  square  inch. 
Gauged  length,  10''. 


Applied  loads. 


T""'-       ''"inX" 


Elongation. 


Pounds. 
442 
2«210 
4.420 
8.840 
13.280 
1&,470 
17,480 
18,122 

18,564 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 

42,000 


In  gauged  length. 


19,008 

43,000 

19.448 

44,000 

20,332 

46,000 

21.216 

43,000 

22,100 

50.000 

22.984 

52.000 

23,898 

64,000 

24,7fi2 

56,000 

25.510 

67, 710 

Inches. 

0. 

.0013 
.0020 
.0062 
.0100 
.0118 
.0134 
.01.32 
.0130 
.3450 
.3765 
.3800 
.40 
.55 
.66 
.79 

1.02 

1.36 

2.50 


Set. 


Inch. 
0. 


.0007 

*.'66oi" 


.3738 


Remarks. 


Initial  load. 


Elastic  limit 


(Rapid  stretching  heean  at  Jaws, 
gradaally  extending  to  the 
ganged  length. 


Tensile  strength. 


Elongation  in  10-inches,  3".01=30.1  per  cent. 

Elongation  of  inch  sections,  ".30,  ".69*,  ".29,  ".27,  ".25,  ".2G,  ".26, 
.24,  ".21. 

Diameter  at  fracture,  ".43;  area,  .145  square  inch. 
Contraction  of  area,  67.2  per  cent. 
Appearance  of  fracture,  fine  silky.    Cup  shaped. 
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GAUTIER   STEEL   BARS. 


No.  9306. 
Diameter,  1".26. 

Sectional  area,  1.247  square  inches. 
Gauged  length,  10". 


Applied  loada. 


In  ganged  length. 


Total. 


Pounds. 
1,247 
G.235 
12, 470 
24,940 
37.410 
43,645 
44.892 
46, 139 
47.386 
48,633 
49,880 
51,127 
62, 374 
63, 621 
64,868 
57,362 
59,856 
62,350 
64,844 
67,338 
69,832 
72, 326 
74,820 
75,700 


'''inX^K***"^*****"- 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60,710 


Inches. 

0. 
.0014 
.0032 
.0068 
.0109 
.0138 
.0140 
.0145 
.0149 
.0152 
.0159 
.0170 
.0225 
.2590 
.2800 
.35 
.41 
.49 
.58 
.70 
,88 

1.09 

1.50 

2.03 


Inch. 
0. 


.0008 
.0016 


.0025 


Kemarkn. 


Initial  load. 


Elastic  limit. 


Tensile  streogtb. 


Elongation  in  10  inches,  3".47=34.7  per  cent. 
Elongation  of  inch  sections,  ".24,  ".27,  ".33,  ".79*,  ".38,  ".30,  "28,  ''.28, 
".30,  ".30. 
Diameter  at  fracture,  ".78;  area,  .478  square  inch. 
Contraction  of  area,  61.7  per  cent. 
Api>earance  of  fracture,  fine  silky.    Cup  shaped. 


gautier  steel  bars. 

Turned  Shaft  Prepared  for  Endtjranoe  Test. 

No.  9307. 
Marks,  1  c  5. 
Diameter,  1''.00. 
Sectional  area,  .7854  sqaare  inch. 
Ganged  length,  10''. 
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Applied  liMuls. 


In  ganged  lengtb. 


Total.      I  *^*^^2P''«  Elongation.,        Set. 


PaundM. 
785 
3,927 
7.854 
15,708 
33.5ffi 
27.489 
28.274 
29,060 
29.845 
30,631 
81.416 
S2,201 
32,907 
33,772 
34,558 
35,343 
37,899 
39,270 
40.841 
42,412 
43.983 
45,553 
47,124 
48,420 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
52,000 
64,000 
66.000 
68,000 
60,000 
61,660 


JncKe$. 

0. 
.0013 
.0030 
.0063 
.0100 
.0119 
.0122 
.0127 
.0130 
.0134 
.0138 
.0139 
.0148 
.2722 
.2740 
.3000 
.40 
.47 
.55 
.67 
.82 

1.00 

1.34 

2.18 


Inch. 
0. 


.0002 


.0007 


Remarka. 


Initial  load. 


Elaatic  limit 


Tenaile  strength. 


Elongation  in  10  inches,  2''.86=28.6  per  cent. 

Elongation  of  inch  sections,  ".21,  ".21,  ".22,  ".23,  ".31,  ".71*,  ".27, 
".24,  ".23,  ".23. 
Diameter  at  fractnre,  ".62;  area,  .3019  square  inch. 
Gontraction  of  area,  61.6  i>er  cent. 
Appearance  of  fractnre,  fine  silky.    Gnp  shaped. 
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CAST  ntOV  F&OM  WATE&TOWV  ABSEVAL  FOXnTD&T. 

The  speeunens  of  cast  iron  ii?ere  taken  from  cylinders  18  inches  long 
by  8  inches  diameter,  cored  3^  inches  in  diameter,  x>oured  from  the  same 
•metal  as  the  castings  they  represented. 

Specimens  of  pig  iron  mrere  tamed  down  directly  from  sample  pigs. 

The  furnace  chi^ges  were  as  follows: 

The  heads  referr^  to  in  the  furnace  charges  were  heads  of  shell  from 
previous  casts. 

The  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun-carriage 
scrap  of  good  quality. 


I>Bte  of  cut. 


Furnace  charge. 


Furnace. 


Ko.of 

tension 

test. 


June  25, 1S96. 


J11I76, 18t6. 


July  13, 1896 . 


July  20,1896. 


July  27,  1896. 


August  6, 1886 . 


Angnat  20, 1896 . 


Salisbury  pig  No.  4,  high. 
Salisbury  pig  No.  4,  low. . 

Heads 

10-inch  shell 

Scrap 


Pounds. 
.  2,000 
.  1,500 
.  4,200 
..  3,000 
..    3,500 


Total 14,200 


Salisbury  pig  No.  4.  high  . 
I  Salisbury  pig  No.  4,  low  . . 

Heads 

IQ-inchsheU 

Scn^ 


3,000 
8,000 
3,500 
8,500 
4,000 


Cupola  . 


Total 17,000 


Cupola. 


Salisbury  pig  No.  4,  high  . 
Salisbury  pig  No.  4,  low  .. 

i?iifc'f.:::::::::;.::::::: 

lO-inchsheU 

Scrap 


3,500  ; 
3,500  I 

2,000  ; 

4,000  , 
3,500  I 
11. 500  I 


5867 


5369 


Total 28,000 


Cupola 5372 


Salisbury  pig  No.  4.  high . 
Salisbury  pig  Na  4,  low . . 

Soft  pig 

Heads 

10-inch  shell 

Scrap 


8,600  ' 

3,500 ; 

2,000  I 
4,300  I 
3,500  ' 
11,200  I 


Total 28,000 


Salisbury  pig  No.  4,  high . 
Salisbury  pig  No.  4,  low  . . 

If5.ft".::::::;::::::::::; 

10-inoh  shell 

Scrap 


3,500 
3.500 
1,000 
4,300 
3,000 
9,700 


Total 25,000 


Salisbury  pig  No.  4.  high  . 
'  Salisbury  pig  No.  4,  low.. 

,  5?ftpi« 

'  Heads 

I  10-inoh  shot 

I  Scrap 


3,500 
3,500 
1,000 
4,300 
3.500 
6,500 


Total 22,800 


Salisbury  pig  No.  4,  high. 
Salisbury  pig  No.  4,  low.. 

Heads 

10-inch  shell 

Scrap 


1,500 
1.000 
4.800 
3.500 
6,700 


Total 17,000 


Cupola. 


5373 


Cuiiola. 


Oapola. 


Cupola. 


5374 


5S78 


270  CAST   IBON   AND   PIQ   IRONS. 

Ca$t  ironfr<m  Wateriown  Jrsenal  Foundrff—Coniinned. 


Date  of  OABt. 


Fumaoe  chuge. 


Fumaoe. 


No.  of 

teosioii 

test. 


September  1, 1896 . 


September  8, 1896. . . 


October  2, 1896. 


October  9, 1896. 


October  21, 1896.. 


October  27, 1896. 


November  4, 1896  . 


November  11, 1896  . 


November  21. 1896  . 


December  8, 1896. . 


January  2, 1887  . 


Pounds. 

Salisbury  pig  No. 4,  high 1,500  ^ 

SalisbarypigNo.4,low 1.600  | 

Soft  pig 1,000  1 

Heiii:. 3,500 

Scrap 8,500  | 

Total 16,000 


Salisbury  pig  No.  4,  high 3.000 

Salisbury  pig  No.  4,  low 3.500 

Heads 3,000 

Scrap 9,500 

Total 19,000 


Onpola  . 


5360 


Cupola 5382 


Salisbury  pig  Na  4.  high 800 

Salisbury  pig  No.  4,  low 700 

Soft  pig 1,000 

Heads 2,000 

Scrap 5,500 


Total 10,000 


»  Cupola.. 


Salisbury  pig  No.  4,  high 700 

Soft  pig 1,000 

Hea<U 3.500 

Scimp 4,800 

Total 10.000 

Salisbury  pig  No. 4,  high 1,600 

Salisbury  pig  No.4,low 1,500 

Soft  pig 2,000 

Heads 2,000   ^  Cupola. 

Scrap 9,000 


Total 16,000 


Salisbury  pig  No.  4,  high 700 

Soft  pig 2,000 

Heads 2,500 

Scrap 8,800 


Cupola. 


Total 14,000 

SaU8burypigNo.4.high ^700~ 

Soft  pig 2,000 

ieads 


€upola  . 


5385 


5386 


5388 


5389 


H< 
Scrap 


3,000  . 
8,300 


^Cupola 5390 


Total 14,000  J 


Salisbury  pig  No.  4,  high 700  \\ 

Sottpig 2,000 

HoiuU 3,000    I 

Scrap 6,300  \f 

Total 12,000  J 

Salisbury  pig  No. 4,  high 2,000 

Soapig 8,000  , 

Heads 3,800 

Scrap 5,200 


Total 13,000 


Salisbury  pig  No.  4,  high 2,700 

Soft  pig 2,000 

Heads 4,300 

Scrap 8,000  i 


>Cupola  . 


Total 12,000 


Cupola  . 


Salisbury  pig  No. 4, high 2,700 

Soft  pig 2,000 

Hea«ls 4,300 

Scrap 2,000 


Total.. 


11,0 


€upola  . 


5392 


5400 


5102 


5407 
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Ca8i  iron  from  Waiertaum  Arsenal  Foundry — Continued. 


D»t«  of  caai. 


Fnmaoe  charge. 


Furnace. 


No.  of 

tension 

teat. 


Janoary  15, 1897  .. 


Febmnry  25, 1887 . 


Mazeb  12, 1887  . 


AprU  3, 1887  . 


AprU  23. 1887  . 


May  3. 1887  . 


May  28, 1887. 


JiilyM886. 


PoundM. 

Saliabarypig 3,600 

Soft  pig 1,000 

Heads 3.800 

Scrap 4,000 


Capola  . 


5408 


Total 12,300 


Muirkirkpig 2,000 

Salisbury  pig 2,000 

Rebecca  pig 2,000 

Scrap 6,000 


^  Air  furnace. 


Total 12,000 


Salisbury  pig 0,000 

Heads 3.500 

Scrap 2,500 


Total 12,000 


Cupola 


Salisbury  pig 5,000 

Soft  pig 2,000 

Heads 3,000 

Scrap 2,000 


[>upoU  . 


Total 12,000 


Muirkirkpig 5,000 

Salisburypig 4,500 

Soft  pig 2,000 

Heads 4,300 

Scrap 8,200 


Total 24,000 

I  Muirkirkpig 2,000 


Cupola.. 


Scrap  . 


9.700 


Total 24,000 


>Capola.. 


Muirkirkpig 2.000 

Salisburypig 7,000 

Rebecca  pig 2,000 

Heads 3,300 

Scrap 6,700 


Total 20,000 

Salisburypig 4,000 

Soft  pig..... 1,000 

.eads 


>Cupola. . 


H« 
Scrap 


3,800 
3,200 


Total 12,000 


€upola. 


Muirkirkpig  No.  4,  high 5,000 

Salisbury  pig  No.  4,  high 2,000 

Salisbury  pig  No.  4,  low 2,000 

Soft  pig 8,000 

Remeltedpig 500 


Total 12,500 


Air  furnace. 


5431 


5452 


5455 


5462 


5460 


Muirkirkpig  No.  4,  high 1,000 

Salisbury  pig  No.  4,  high 1, 500 

Salisbury  pig  No.  4,  low 1,500 

Heads 4.200 

lO^inch  shell 1,800 


Total 10,000 


Cupola  . 


5368 
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Cast  iron  from  Waiertoum  Jntenal  Foundrff —Continued. 


Diit«  of  caAt. 


Furnace  charge. 


Fumaoe. 


No.  of 

tension 

teat. 


Angnat  27, 1896 . 


January  22,  IBH  . 


Febmaiy  18, 1897.. 


Man  It  13. 1897  . 


I    Marcli  31, 1887  . 


Pound$. 

MnirkirkpigKo.4,high 5,000 

Salisbury  pig  No. 4,  high 2,000 

Salisbury  pig  No.  4,  low 2,000 

Soft  pig 3,000 

Bemeltedpig 5oO 


Total 12,600 

MuirldrkpigNo.4«high 1,000 

Salisbury  pig  No.  4,  high 1,500 

Salisbury  pig  No. 4.  low 2,000 

Heads 3,000 

Scrap 7,000 


Air  fumaoe... 


5379 


Cupola  . 


Total 14,600 

Muirkirkpig 6,000 

Salisbury  pig  No. 4, high... 2,000 

Salisbury  pig  No.  4,  low 2.000 

Softpig 3,000  iVAirfumaoe. 

Bemeltedpig 500  | 

Total 12, 500  I 

Salisbury  pig  No. 4,  high 1,500  I 

Salisbury  pig  No. 4, low 1,600 

Muirkirkpig 1,500 

Heads 3,800    €upola . 

Scrap 1,700 


\    5420 


Total 10,000 


Muirkirkpig 6,000 

Salisbury  pig 4,000 

Rebeccapig 3,000  I 

BemeltedpTg 500 


^Air  fumaoe. 


Total 12,500 

i  Salinburypig 3,000  i 

Muirkirkpig 1,500  I 

I  Heads 3,000 

Scrap 2,500  I 


5430 


npola . 


Totol 10,000 


I  Muirkirkpig 6,260 

Salisbury  pig 4,000 

I  Kebeccapig 3,250 

I  Scrap 600 


> Air  furnace. 


Total 13,000  ; 


Muirkirkpig 2,000  | 

Salisbury  pig 3,500 

Heads 3,000  I 

Scrap 3,000  | 


5441 


Cupola. 


Total 11,500 

Muirkirkpig 5,650 

Salisbury  pig 8,400 

Salisbury  pig  No.  1 300 

Kt;becca  pig 3,250 

Jlcmol t od  pig 500 


Total 13,000 


Muirkirkpig 8,000 

Salisbury  pig 4,000 

Rolicccapfg 2,000 

Heads 4.300 

Scrap 8,700 


Total 20,000 


Airfnmaee.. 


5448 


Cupola  . 


CAST   IRON   AND    PIG    IRONS. 
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I>at«  of  cast. 


April  14, 1807 . 


April  29, 1897. 


M»y  20. 1«»7  . 


Juno  9,  1887. 


Furnace  charge. 


Pounds. 

Muirkirk pig 4,500 

SftlisbaryplgNo.  4 2,000 

Salisbury  pig  No.  3 1,000 

Rebecca  pig 2,000 

Total 9,50o" 


Furnace. 


Salisbnrypig 3,500 

Soft  pig 1,000 

Heads 3.800 

Scrap 3,000 


^Air  fdrnaco. 


No.  of 

tension 

test. 


Cupola  . 


Total U.300 

H  MnirWrkpig "Tsoo 

I  Salisbury  pig  No.  4 ^000 

Salisbury  pig  No.  3 1,000 

Rebecca  pig 2,000 


I  VAir  furnace. 


Total 9,500  I 


Rebeccapfg 2,000  i 

Heads 4,300  , 

Scrap 3,000  i 

Total 13,300 


5453 


^Cupola 


Mairkirkpig 4,500 

Salisbury  pig  No. 4 2,000  • 

Salisbury  pig  No. 3 1,000  ! 

Rebecca  pig 2,000 


^ Air  furnace. 


ToUl 9,500  j 

Salisbury  pig ""Tsoo"! 

Softpig 1,000  I 

Heads 3,800  , 

Scrap 1,500  | 

Total 7,800  i 

Muirkirkpig 4,500^1 

Salisbury  pig  No.  4 2,000  , 

Salisbury  pig  No.  3 1,000 

Rebecca  pig 2,000  1 


5450 


^niK>]a  . 


>Air  furnace  . .  \ 


Total 9,500 

Salisburypig 4,500 

Rebecca  pig 2,000 

Heads 3,800 

Scrap 2,000 


I^Ciipola 
I 


Total 12,300  | 

Muirkirkpig "sTooO 

Salisbury  pig  No.  4,  high 4,000 

Salisbury  pig  No.  4,  low 4,000 

Heads 4,300  iJCupola 5383 

Scrap 3,500 


September  25,  1896. .{ i 


Total 23,800 


I 


1  Muirkirkpig  No.  4,  high 12,000 

I  Salisbury  pig  No.  4,  high 2.000 

Salisbury  pQ;  No.  4,  low 2,000 

Rebeccapfg 2,000 


H.  Doc.  1G4- 


Total 18,000 

-18 


Air  furnace. 
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Cast  Won  from  Walertown  Arsenal  Foundrjf — Coiitinuea. 


Date  oC  cast. 


Furnace  cliarge. 


Furnace. 


■  No.  of 
tenAiou 


December  4, 181H}. 


December  20, 1806... 


July  6. 1896 . 


J  111  V  13, 


July  20, 1896 . 


July  27, 1806. 


PottfMb.l 

I  MuirkirkpigNo.4,hiffh 6.700  i) 

SaliHbury  pig  No. 4, hQ;h 3,400    I 

St'i^^Tpj;!*.^?;*:!?::::::::::::::;:  IX ;  Airf«™««. 


Total 20,000  ; 

Mulrkirk  pig  No.  4,  liigh ~2^ OOO"  | 

Salisbury  pig  No.  4,  high 3,000 

Salisbury  pig  No. 4, low 3,000  , 

Soft  pig 2,000  I 

Heads 4,300  ' 

Scrap 7,000  , 

Totiil 21,300  ' 

Muirkirk  pig  No.  4,  high "ii^OOO  ' 

Salisbury  in'g  Nu.  4,  high 3, 400  | 

SaliHburj' pi;;  No.  4,  low  . . : 3,300  i 

Jtebecca  pig 6.300  j 

Total 10,000  I 


Cupola  . 


:»iui 


Muirkirk  pig  No.  4,  high 2,000 

'  Salisbury  pif;  No.  4,  high 3,000 

I  Salisbury  pig  No.  4,  low 3.000 

Soft  pig..... 2,000 

Heads 4.300 

I  Scrap 3,000 


Total 17,300 


Salisbury  pig  No.  4,  high 3, 000 

Salisbury  pig  No.  4, low 3,000 

Heads 3,500 

10-inch  shell 3,500 

Scrap 4,000 


» Air  furnace. 


Cupola 


I 


Totiil 17,000 


Salisbury  pig  No.  4,  high 3,500 

Salisbury  pig  No.  4,  low 3,600 

;  Soft  pig 2.000 

i  Heads 4,000 

'  10-iiich shell 3,500 

Scrap 11,500 


I 


Total 28.000 

Salisbury  pig  No.  4.  high 3, 500" 

Salisbury  pig  No. 4, low 3,500 

Soft  pig 2,000 

Heads 4,300 

10-inch  shell 3.500 

Scrap 11,200 


ToUl 28,000 

Salisbury  pig  No.  4,  high "3^500 

Salisbury  pig  No.4,low 3,500 

Soft  pig 1,000 

Heads 4,800 

10-inch  shell 3.000 

Scrap 9,700 


CuiMila -yJUO 


Cuiiola •      537-' 


Ciiiiola '      5373 


'Cujiola 5374 


Total 25.000 


CAST   IRON   AND   FIG   IRONS. 
Coat  iron /ram  WaterUnou  Arsenal  Foundry — Continued. 
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Date  of  oast. 


November  18, 1806  . 


December  17, 1896. 


April  20, 1887  . 


May  12, 1897  . 


June  2, 1897. 


Furnace  charge. 


Poundt. 

Mair]drkpigKo.4,liigh 6,000 

SaU8burTpigKo.4,bij;h 3,000 

Salisbury  pig  No.  4,  low 3,000 

Kebecca  pig 6,000 

Total 18.000 

MnirkirkpigNow4,higb 2,000 

Salisburypig 2,000 

Soft  pig 2,000 

HoMto 3,500 

Scrap 6,500 

Total 16,000 

MnirkirkpigNo.4,hIgh Tooo" 

Salisbury  pig  No.  4,  high 2,000 

Salisbury  pig  No.  4,  low 2,700 

Bebeocapig 5,700 

TotiJ 16,000 

Mnirkirkpig 2,000 

Salisburypig 4.000 

Softpig 2,000 

Scrap 8.000 

Total 14,000 

Mnirkirkpig ~6,doo" 

Salisbury  pig  No. 4 3,600 

Salisbury  pig  No.  3 3,000 

Rebecca  pig 3,500 

Total 16.000 

Mnirkirkpig 2,000 

Salisburypig 0,000 

Softpig 2,000 

Heads 4,300 

Scrap 8,700 

Total 26,000 

Mnirkirkpig 6,000 

Salisbury  pig  No.  4 3,500 

Salisbury  pig  No. 3 3,000 

Rebecca  pig 3,500 

ToUl 16,000 

Mnirkirkpig 2,000 

Salisbury  pig  No.  4 6,000 

Heads 2,800 

Scrap 2,000 

Total 12,800 

Mnirkirkpig 6,000 

Salisbury  pig  No. 4 3,500 

SaUsbury  pig  No.  3 3,000 

Rebecca  pig 3,500 

Total 18,000 

Mnirkirkpig 2,000 

Salisburypig 6,000 

Heads 3,800 

Scrap 3,000 

Total 14,800 


Furnace. 


Air  furnace. 


No.  of 

tension 

test. 


Cnpola  . 


yAir  furnace. 


Cupola  . 


»Air  furnace. 


Cupola  . 


Air  furnace. 


upola  . 


> Air  furnace. 


>Cupola 


5393 


5403 


5454 


5407 
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Coat  iron  from  Waterkmm  Arsenal  Foundry — Coutiuued. 


September  11, 1896. 


October  14,1896.. 


January  13, 1897  . 


Febmary  9, 1897  . 


Furnace. 


No.  of  I 

tonaion  , 

teat. 


MuirkirkpigNo.4,bigh 8,000 

Salisbury  pig  Ko. 4,  bigh 4,000 

Saliabury  pig  No.  4,  low 3,000 

Soft  pig 5,000 

Remeltedpig 10,000 


Total 30,000 

Muirkirk  pig  No.  4,  high ~2.000 

Salisbury  pig  No.  4,  high 10,000 

Soft  pig 2,000 

Heads 3,500 

Scrap 2,000 


Air  furnace. 


5381 


Total 19,500 


Muirkirk  pig 8,000 

Salisbury  pig  No.  4,  high 4,000 

Salisbury  pig  No. 4,  low 3,000 

Soft  pig 5.000 

Remeltedpig 10,000 


CHiimU  . 


Total 30,000 


Mnirkirkpig 2,000 

Salisbury  pig  No.  4,  high 6,000 

Salisbury  pig  No.  4,  low. 4,000 

Soft  pig 2,000 

Heads 3,000 

Scrap 3,000 


Total 20,000 

Mnirkirkpig .~8,000 

Salisbnr>' pig  No. 4, high 4,000 

Salisbury  pig  No. 4, low 3,000 

Rebecca  pig 5,000 

Kemeltedpig 10,000 

Total 30,000 


Air  furnace. 


5887 


>Cupola  . 


Air  furnace. 


Mnirkirkpig 2,000  ( 

Salisbury  pig  No. 4, high 6,000 

Salisbury  pig  No.  1, low 4,000  i 

Soft  pig 2,000 

Heads 3,000  , 

Scrap 8,000  I 


Total 20,000 


>Cnpola. 


Mnirkirkpig 8,000 

Salisburypig 7,000  I 

Softpig 5,000 

Remeltedpig 10,000  | 

Total 80,000 


^ Air  furnace. 


Mnirkirkpig 2,000 

Salisburypig 8,000 

Softpig 2,000 

Heads 3,000 

Scrap 4,000 


Total 19,000 


,   5424 


CupoU., 
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Ca8t  iron /rem  Watertown  Arsenal  Foundry — Con  tinned. 


Date  of  cMt. 


FuniAcechArge. 


Famace. 


Ko.of 

tension 

test. 


Aaguat  13, 1807 . 


Febniery25,  1897. 


UarcbS.  1807. 


March  17,  1807 . 


L 


Mnirkirk  pig  No.  4.  high  . 
Salisbury  pig  No.  4.  high . 
SaUsbiirypigNo.4.]ow.. 

I  Soft  pig 

Kemeltedpig 


Poundi, 

..  0,000 
.  2,800 
.  2,700 
.  5,500 
.    5.000 


January  28, 1807  . 


Febrnary  16, 1807  . . 


Total .  22,000 


Air  furnace. 


Vnirkirk  pig  No.  4,  high. 
Salisbury  pig  No.  4,  high. 
Salisbory  pig  No.  4,  low  . . 

Heads 

10-inch  shot 

Scrap 


3,000 
2,000 
2,000 
3,800 
2,000 
2,900 


Total.. 


15,700 


Copola  . 


5376 


Mnirkirk  pig 

SalUbury  pig  No.  4,  high. 
Salisbury  pig  No.  4,  low  . 

Rebecca  pig 

Heada.....? 

Scrap 


2,600 
3,500 
3.500 
2,000 
4.W0 
8,200 


Total 24,000 


Mnirkirk  pig  . 
Salisbnry  p^ . 

Scrap 


3,000 
7,009 
2,000 
3.500 
9.000 


Total 24,600 


Scrap  . 


2,000 
2,000 
2,000 
6,000 


Total 12,000 


I  Salisbury  pig.. 

Heads....:.:.. 

I  Scrap 


6,000 
3,500 
2,500 


Total 12,000 


Mnirkirk  pig. 
SaUsbnryuig., 
Rebecca  pig.. 
Scrap , 


2,500 
2,500 
2,000 
6,000 


Total 13,000 


Mnirkirk  pig.. 
Salisbniypig.. 

Heails 

Scrap 


1,000 
4,000 
3,000 
6,000 


Total 13,000 


Mnirkirk  pig  . 
Salisbury  pig  . 
Rebecca  pig... 
Scrap 


2,750 
2,500 
2,250 
6,500 


Total 13.000 


Mnirkirk  pig  . 
I  Salisbnry  pig  . 
I  Heads..:.:.*. 
'  Scrap 


Total. 


1,000 
6,000 
8,000 
7,000 

16,000 


Cupola. 


Cupola  . 


6421 


5420 


^ Air  furnace. 


npola  . 


>  Air  furnace... 


Cupola. . 


^Airftimace... 


>Cupola  . 


5431 


5439 


,    6444 
5445 
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Cast  iron  from  Watertown  Anenal  Founefry— Continued. 


Date  of  cast. 


March  24,  1897. 


Aprils,  1897. 


April  23,  1897 . 


May  .1. 1897  . 


Angust  6,  1896 . 


March  4, 1897  . 


January  15, 1807  . . . 


Furnace  charge. 


PoundB, 

MnirUrkpig 6,000 

Salisbury  pig 4,500 

Heads 4,300 

Scrap 7,200 

Total 21,000 

MoirUrk  pig 6,000 

Salisbarypig 4,500 

Soft  pig 2,000 

Heads 4,300 

Scrap 8,200 

Total 24,000 

Mairkirkpig ~^W0 

Salisbarypig 6,000 

Heads 4,300 

Scrap 9,700 

ToUl 24,000 

Mnirkirkpig 2.000 

Salisbaryiiig 7,000 

Rebecca  pig 2,000 

Heads 3,300 

Scrap 6,700 

Total 20,000 

Salisbury  pig  No.  4,  high 3,500 

Salisbury  pig  No. 4,  low 3,600 

Soft  pig 1,000 

Heads 7,800 

Scrap 6,600 

Total 22,300 

Salisbnrypig "sTsoo 

Soft  pig 1,000 

Heads 3,800 

Scrap 4,000 

Totol 12,800 

Mairkirkpig "a^SW 

Salisbarypig 2,500 

Rebecca  pfg 2,000 

Scrap 6,000 

Total 18,000 

Mnirkirkpig 1,000 

Salisbarypig 5,300 

Heads 3,000 

Scrap 3,700 

Total 13.000 


Famace. 


apola  . 


Cupola 


No.  of 

tension 

teet. 


5446 


M52 


:7opola I      5J65 


Cupola. . 


Cupola. 


5462 


5375 


Cupola.. 


^Air  famace  . 


5438 


C/upola.. 
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Cast  Iron  from  Petersburg  Iron  Works  Company  for 
Standardizing  the  Testing  Machine  at  the  Richmond 
LoGOMOTiYE  Works,  Richmond,  Va, 


\ 


GROOVED  FORM  OF  SPECIMENS. 


Tc«t 
num- 
Imr. 


Nnmben. 


I     53M 

5395 

,     3396 

1    5397 

5398 
I 
>    5399 


/A.  S.... 
\T.O.W 
/A.C... 
\B.O.W 
(A.C... 
\T.  1.W 
/A.S.... 
\B.I.W 
/A.  2  S  . 
\T.  I.  W 
/A. 28. 
\T.  O.  R. 


Diame- 
ter. 


Inchei. 
1.129 

1.120 

1.110 

1.110 

1.129 

1.129 


Tenaile  Btreiigth. 


Sectional 


8q.  in. 
1.00 


.985 
.968 


1.00 
1.00 


Total. 


Poundi, 
27,280 

23.510 

23,970 

25,390 

27,560 

26,300 


Per 
squaro 
iiicli. 


Poundt. 
27.280 

23,870 

24,700 

26,230 

27.660 

20,300 


ppear 
h-act 


Fine  granular,  gray. 
Do. 
Do. 
Do. 
Do. 
Do. 
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292  CHAIN  CABLE. 

Elongation  of  Elsotugally  Wblded  Steel  Chain  No.  1. 

No.  9180. 


AppUed  loads. 

ElongaUoB. 

Set. 

Bemarka. 

Total. 

Peraqaaro 

Pounds, 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

25,860 

Pwndi. 

JncKet. 

0. 

.02 

.04 

.07 

.12 

.16 

.20 

.28 

.27 

.32 

.37 

.45 

.53 

.70 

.90 

1.10 

1.83 

1.58 

1.80 

2.14 

2.46 

2.77 

3.10 

8.44 

3.86 

JnekM. 
0. 

IniUflload. 

28,600 

Fractured  third  link  across  welding  burr.    Silky,  small  granular  spot 
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Elonoation  of  Blbctbioally  W^dbd  Ibon  Ohain  No.  5. 

No.  9181. 


AppltodlMMU. 

Set. 

Bemarka. 

ToteL 

"^faX" 

1,000 

Xooo 

8,000 
4,000 
5.000 
0,000 

7,000 
8.000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
10.000 
17,000 
18,000 
19,000 
20,000 
1      21,000 

POMMb. 

Jneket. 

0. 

.02 

.CI5 

.09 

.12 

.15 

.18 

.20 

.22 

.20 

.29 

.38 

.38 

.47 

.50 

.74 

.93 

1.20 

1.40 

1.75 

2.07 

2.40 

2.75 

8.11 

8.48 

3.91 

4.25 

4.78 

5.18 

5.66 

6.10 

Indket. 

...... m.,pm. 

Initiiil  loud. 

EDdlinkflrscinMd.    New  end  link  pat  in  Md 

test  reeumed  2i  hours  later. 
Tensile  strength. 

22,000 

*>.....•....• 

23,000 
24,000 
26.000 
20,000 
27.000 
28.000 
29,000 
30,000 
31,000 
31,480 

33,720 

37,170 

0.17 



Fractnred  first  link  across  welding  burr.    Dall,  spongy,  discolored. 


CHAIN  IRON 

AND 

FRACTURED  LINK  OF  CHAIN  ANNEALED. 
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Tension  Test  op  Bab  op  Burdbn's  Bbst  Wrought  Iron  for 

SLiNa  Ohains. 

No.  8924. 
K—  21'  — H 


^ 


76   diant. 


Sectional  area.  .454  square  inch. 

Biastic  limity  13,510  ponnd8  =  29,760  pounds  per  square  inch. 
Tensile  strength,  21,720  pounds  =  47,840  iK)unds  per  square  inch. 
Elongation  in  10  inches,  2."(>3  =  26.3  per  cent. 
Elongation  of  inch  sections,  ".58  •,  ".35,  ".26,  ".23,  ".23,  ".19,  ".21. 
Diameter  at  fracture,  ".51 ;  area,  .204  square  inch. 
Oontraction  of  area,  55.1  per  cent. 
Appearance  of  fracture,  fibrous. 
• 
Tensile  Test  op  Sample  of  Wrought   Iron  taken  prom  a 
Fractured  Link  op  Chain. 

Sample  annealed  before  testing. 
The  fractures  in  the  link  were  granular. 

This  link  had  been  in  use  for  a  long  time,  and  showed  marks  of 
haying  been  hammered  and  deeply  indented  thereby. 

No.  8746. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Biastic  limit,  5,210  pounds  =  26,050  pounds  per  square  inch. 

Tensile  strength,  8,320  pounds  =  41,600  pounds  per  square  inch. 

Elongation  in  1  inch,  '^65  =  65  per  cent. 

Diameter  at  fracture,  ".26;  area,  .053  square  inch. 

Contraction  of  area,  73.5  per  cent. 

Appearance  of  fracture,  line  fibrous. 


Tensile  Test  of  a  Keknan  Swivel-Shackle  for  2J-inch  Cable 
pou  the  BirtiEAU  OF  Equipment,  Boston  Navy- Yard. 

No.  8719. 

Weight,  219  pounds. 

Tensile  strength,  445,400  pounds. 

Fractured  eye  of  swivel  across  the  front  and  in  two  quarters,  detach- 
ing two  pieces  from  the  eye. 

The  fracture  across  the  front  of  the  eye  was  granular  45  per  cent, 
fibroAs  lamellar  ^  per  cent.  The  fractures  in  the  quarters  were 
granular  throughout,  varying  in  the  size  of  the  grains. 

Diameter  of  iron  in  the  eye,  3f ''. 
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BROirZE  FBOX  WATERTOWIT  ARSEHAL  FOUH DRY. 

(  Cu per  cent. .   57.5 

Composition ^  Zn do 42. 

(Sn do 5 

Specimens  taken  from  coupons  about  H^^  by  1^^',  cast  with  and  at- 
tached to  the  dry-sand  castings  which  they  represent. 


Description. 


8"  loading  tray 

Do 

Do 

10"  breech  plate  Ko.  1 
10"  breech  plate  No.  2 
10"  lireech  plate  No.  3 
10"  breech  plate  No.  4 
10'-  breech  plate  No.  5 
10"  breech  piste  No.  6 
10"  breech  plate  No.  7 
10"  breeoh  plate  No.  8. 
10"  breech  plate  No.  9, 
12"  breech  plate  No.  1 . 
12"  breech  pUte  No.  2 
12"  breech  plate  No.  3 
12"bieechplateNo.4. 

IS"  breech  plate  No.  6. 
12"  breech  plate  No.  6. 
12"  breech  plate  Ko.  7 

13"  breeoh  plate  No.  8. 
12"  breech  plate  No.  0 
12"  breech  plate  No.lO 
12"  breech  plate  No.l  1 . 

12"  loading  tray  No.l2. 


13"  loading  tray  No.13. 
10"  breeoh  pbito  No.  1 

10"breechpUleNo.2 
10"  breech  plate  Na  3. 
10"  breeoh  pUte  No.  4 
10"  breech  plate  No.  6. 


Inch. 

0.564 
.564 
.504 

.564 
.564 
.664 
.564 
.564 
.564 
.564 
.564 
.564 
.564 
.564 
.564 
.564 

.564 

.564 
.564 

.564 
.564 

.664 
.564 

.564 


.564 
.564 

.564 
.564 
.564 
.564 


Tendile 
Sec-  , strength 
tional       per 
area,     square 
I    inch. 


iq.  %n. 
0.25 
.25 
.25 

.25 
.25 


Pounds. 
55,280 
53,640 
51,600 

56,840 
57.160 
54,560 
54.240 
54,080 
56,020 
54,080 
54,720 
55.020 
54,840 
55.120 
56,720 
50,220 

54,160 
56,480 
53,240 

58,720 
55.760 
54,920 
54,040 

50,760 


55,960 
54,880 

58,600 
55,920 
50,320 
54,880 


Ganged 

Elon- 

Con- 
trac- 

length. 

tion  of 
area. 

Inches. 

Per  et 

Peret. 

2 

33 

33.6 

2 

18 

27.6 

2 

19 

21.6 

2 

33.5 

36.4 

2 

30 

39.2 

2 

30 

33.6 

2 

28 

36.4 

2 

29 

33.6 

2 

29.5 

30.4 

2 

27.5 

30.4 

2 

27 

83.6 

2 

32 

33.6 

2 

32.5 

36.4 

2 

32.5 

33.6 

2 

37 

42 

2 

17.5 

21.6 

2 

27.5 

30.4 

3 

35.5 

33.6 

2 

24.5 

27.6 

2 

21 

21.6 

2 

29 

36.4 

2 

26 

27.6 

2 

^    23 

27.6 

2 

17.5 

.  27:8 

2 

35 

39.2 

2 

84.5 

27.6 

2 

36 

83.6 

2 

32.5 

30.4 

2 

34 

36.4 

2 

26.5 

30.4 

Fracture. 


Light  yellow. 
Uniform  light  yellow. 
Light  lavender;  yelluw 
spot  at  circumference. 
Light  yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light  yellow ;  oblique . 

Do. 

Do. 
Unifomi  light  yellow. 

jyo. 

Light  yellow ;  spongy  at 

circumferoDce. 
Uniform  light  yellow. 

Do. 
Light    yellow ;    spongy 
spot  at  circumference. 
Do. 
Uniform  light  yellow. 
Light  yellow;  oblique. 
Light  yellow,  with  dark 

yellow  spoiB. 
Light  yellow,  wlih  yel- 
low   metal    inter- 
sperseil. 
Light  yellow;  oblique. 
Uniform  light  yellow; 
oblique. 
Do. 
Do. 
Uniform  light  yellow. 
Do. 


SPBCLA.L  TBSTS. 


Compoaition. 

Diam- 
eter. 

Sec- 
tional 
area. 

Tensile 
strength 

per 
square 
inch. 

Gauged 
length. 

Elon- 
gation 

in 
gauged 
length. 

Con- 
trac- 
tion of 
area. 

Fracture. 

Golden  yellow. 

Do. 
Golden  yellow; 

fine  silky. 
Golden  yellow; 

spongy  center. 

Cu. 

Sn. 

Zn. 

Old. 

Best 
qual- 
Ity. 

Psrct. 

88 
88 
88 

88 

Per  a. 
10 
10 
10 

10 

Perei. 
2 
2 

PsreL 

2* 

2 

Inch. 
.664 
.564 
.664 

.564 

.26 
.25 

.25 

Pounds. 
25,280 
31,620 
34,640 

81,860 

Inches. 
2 
2 
2 

2 

Per  et. 
12.5 
19.5 
20.5 

17 

Per  et. 
15.2 
2L6 
2L6 

2L6 
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BRONZE  AND  COPPER. 
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COPPER  CYLINDERS   FOR   PRESSURE   GAUGES. 


COPPER  CniVDERS  FOR  PBESSTTRE  GAUGES. 

Mean  compression  of  10  copper  cylinders  for  small-arms  pressnr 
gaage,  from  copper  purchased  at  Frankford  Arsenal  in  October,  ISdl 
Mean  dimensions  of  coppers:  Length,  ".4992;  diameter,  ".2055. 


^ 


\ 


21,000 
2UfiOO  I 
$  22,0OOl 

22,500  I 

^        J3.  '-00 
1^     24.  iiOO 

rm 


Load  per 
I   aqaare 

i  nch  on 

'  criiRher 

^aage 

'  so  aqiuue 

I      inch 


1.000 

a.  5l>« 
10,  0<X> 

10,  r>oi( 

II   1100 

11,  .JOO 

12,  (XiO 

12>riO0 

13,  ycH) 

13,  THMf 

Msoo 


Total  comprossions. 


Inch. 
0. 
.0002 
.0005 
AWn 
.0010 
.0015 
.0020 
.0025 
.0031 
.0040 
.0044 
.0053 
.0058 
.0066 
.0077 
.0084 
.0090 
.0102 
.0113 
.0120 
.0130 
.0140 
.0152 
.0160 
.0173 
.0177 
.0186 
.0198 
.0200 
.0217 
.0226 
.0242 
.0249 
.0260 


0^  f     Sa 

.0        '^ 


Inch. 
0. 
.0002 
.0003 
.0005 
.0007 
.0010 
.0015 
.0020 
.0026 
.0032 
.0041 
.0043 
.0050 
!  .0061 
.0071 
.0070 
,  .0084 
I  .0094 
.0107 
.0113 
.0124 
j  .0135 
.0140 
,  .0152 
I  .0165 
I  .0171 
.0183 
.0195 
.0208 
.0211 
.0222 
.0234 
.0249 
.0254 
.0265 
.0273 
.0282 
.0289 
.0305 
.0318 
.0324 
.0335 
.0347 
.0354 
.0365 
.0381 
.0392 
.0400 
.0413 
.0426 
.0438 
.0445 
.0458 
.0471 
.0480 
.0489 
.0505 
.0511 
.0532 
.0540 
.0550 
.0555 
.0560 


0. 


Inch. 

I. 

.0003 

.0007 

.0007 

.0008 

.0010 

.0014 

.0017 

.0023 

.0029 

.0035 

.0040 

.0048 

.0056 

.0062 

.0073 

.0078 

.0089 

.0095 

.0104 

.0116 

.0125 

.0134 

.0145 

.0154 

.0165 

.0180 

.0184 

.0192 

.0203 

.0215 

.0223 

.0229 

.0241 

.0254 

.0263 

.0276 

.0285 

.0298 

.0308 

.0320 

.0331 

.0346 

.0352 

.0374 

.0378 

.0382 

.0389 

.0400 

.0416 

.0420 

.0440 

.0450 

.0463 

.0475 

.0487 

.0404 

.0507 

.0522 

.0532 

.0540 

.0552 

.0560 


Inch. 
). 

.0002 
.0006 
.0008 
.0009 
.0010 
.0012 
.0020 
.0025 
.0032 
.0037 
.0043 
.0051 
.0058 
.0066 
.0074 
.0081 
.0091 
.0100 
.0110 
.0121 
.0128 
.0139 
.0148 
.0158 
.0170 
.0180 
.0188 
.0202 
.0208 
.0219 
.0228 
.0246 
.0254 
.0268 
.0273 
.0280 
.0294 
.0308 
.0318 
.0324 
.0333 
.0346 
.0355 
.0365 
.0380 
.0391 
.0404 
.0415 
.0427 
.0438 
.0454 
.0460 
.0472 
.0484 
.0498 
.0512 
.0522 
.0540 
.0545 
.0568 
.0564 
.0580 


Inch. 

.0003 
.0007 
.0008 
.0009 
.0010 
.0014 
.0019 
.0025 
.0031 
.0036 
.0045 
.0051 
.0059 
.0069 
.0076 
.0084 
.0091 
.0100 
.0112 
.0121 
.0131 
.0142 
.0149 
.0162 
.0170 
.0184 
.0189 
.0198 
.0207 


.0239 
.0252 
.0262 
.02r3 
.0281 
.0290 
.0308 
.0315 
.0325 
.0337 
.0347 
.0355 
.036,'{ 
.0370 
.0384 
.0395 
.0402 
.0420 
.0430 
.0441 
.0455 
.0465 
.0478 
.0485 
.0493 
.0506 
.0518 
.0527 
.0536 
.0549 
.0568 


9. 

10. 

Inch. 

Inch. 

0. 

0. 

.0002 

.0003 

.0005 

.0007 

.0006 

.0007 

.0006 

.0008 

.0007 

.0009 

.0008 

.0011 

.0010 

.0016 

.0017 

.0023 

.0025 

.0020 

.0030 

.0035 

.0035 

.0040 

.0045 

.0049 

.0050 

.0055 

.0059 

.0064 

.0066 

.0070 

.0074 

.0079 

.0084 

.0089 

.0090 

.0098 

.0100 

.0107 

.0111 

.0115 

.0118 

.0125 

.0126 

.0135 

.0138 

.0144 

.0147 

.0154 

.0155 

.0165 

.0166 

.0174 

.0177 

.0185 

.0185 

.0195 

.0193 

.0205 

.0205 

.0214 

.0217 

.0228 

.0230 

.0235 

.0240 

.0246 

.0248 

.0255 

.0263 

.0269 

.0274 

.0277 

.0270 

.0287 

.0295 

.0303 

.0300 

.0310 

.0319 

.0319 

.0334 

.0330 

.0340 

.0342 

.0354 

.0352 

.0368 

.0.363 

.0375 

.0376 

.0390 

.0388 

.0402 

.0400 

.0413 

.0409 

.0419 

.0421 

.0433 

.0436 

.0444 

.0446 

.0453 

.0455 

.0466 

.0465 

.0471 

.0480 

.0492 

.0488 

.0511 

.0602 

.0622 

.0511 

.0526 

.0521 

.0545 

.0531 

.0550 

.0548 

.0656 

.0569 

.0670 

.0573 

jyoc 
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Copper  cylinderB  /orpre$8ure  ^aii^M— Oontinued. 


H4)itiir^ 
Jncli  mi 

Moan 

i]rui<I)er 

oor 

giiii(Sij 
JqhMiiare 

1. 

2. 

9. 

4. 

5. 

6. 

7- 

M. 

9. 

10.  , 

MeAA. 

^'hU 

HI**. 

Jneh. 

Inek. 

Inch. 

PtmndM. 

Ifieh. 

InetL 

Inch. 

Inch, 

Inch. 

JfUk. 

JfUh. 

Inek. 

JnA. 

39,500 

.0570 

.0587 

.0565 

.0695 

.0581 

.0575 

.0591 

.0579 

.0580 

.0580 

.0560 

.060» 

4U,000 

.0582 

.0591 

.0574 

.0606 

.0503 

.0684 

.0605 

.0586 

.0505 

.0500 

.0501 

.0680 

40,600 

.0593 

.0696 

.0686 

.0618 

.0604 

.0698 

.0618 

.0505 

.0604 

.0604 

.0601 

.0680 

41.000 

.0606 

.0610 

.0597 

.0637 

.0619 

.0610 

.0626 

.0603 

.0610 

.0616 

.0618 

.0002 

41,500 

.0616 

.0625 

.0610 

.0643 

.0630 

.0623 

.0638 

.0621 

.0618 

.0620 

.0025 

.0614 

42,000 

.0622 

.0634 

.0624 

.0656 

.0642 

.0631 

.0666 

.0636 

.0630 

.0638 

.0637 

.0026 

42,500 

.0630 

.0650 

.0696 

.0666 

.0650 

.0646 

.0666 

.0644 

.0648 

.0640 

.0648 

.0037 

4:{.  000 

.0643 

.0658 

.0647 

.0676 

.0670 

.0666 

.0676 

.0651 

.0663 

.0661 

.0000 

.0640 

43,500 

.0656 

.0668 

.0668 

.0689 

.0675 

.0670 

.0600 

.0661 

.0675 

.0683 

.0079 

.0661 

44.000 

.0009 

,<>683- 

.0670 

.0701 

.0683 

.0684 

.0605 

.0676 

.0681 

.0680 

.0063 

.0872 

44,500 

.0683 

.0603 

.0680 

.0708 

.0705 

.0693 

.0706 

.0080 

.0603 

.0600 

.0005 

.0884 

45,000 

.0695 

.0707 

.0601 

.0724 

.0715 

.0710 

.0720 

.0700 

.0706 

.0712 

.0700 

.0608 

45.500 

.0705 

.0720 

.0703 

.0737 

.0724 

.0715 

.0730 

.0716 

.0726 

.0790 

.0790 

.0709 

40,000 

.0720 

.0726 

.0721 

.0744 

.0731 

.0729 

.0738 

.0727 

.0734 

.0740 

.0731 

.0730 

40,500 

.0730 

.0734 

.0734 

.0756 

.0745 

.0738 

.0758 

.0730 

.0738 

.0745 

.0749 

.0781 

47,000 

.0740 

.0760 

.0742 

.0766 

.0762 

.0747 

.0770 

.0750 

.0751 

.0756 

.0753 

.0741 

47,500 

.0753 

.0766 

.0761 

.0777 

.0772 

.0758 

.0779 

.0765 

.0704 

.0704 

.0766 

.0753 

48,000 

.0766 

.0777 

.0766 

.0796 

.0790 

.0770 

.0787 

.0778 

.0771 

.0772 

.0777 

.0705 

48,500 

.0776 

.07P4 

.0777 

.0808 

.0798 

.0780 

.0810 

.0703 

.0770 

.0785 

.0780 

.0777 

40,000 

.0788 

.0800 

.0790 

.0817 

.0810 

.0796 

.0825 

.0600 

.0703 

.0708 

.0802 

.0790 

40,500 

.0802 

.0813 

.0800 

.0826 

.0816 

.0806 

.0834 

.0810 

.0810 

.0811 

.0813 

.0801 

50,000 

.0814 

.0825 

.0812 

.0848 

.0839 

.0818 

.0840 

.0821 

.0625 

.0834 

.0820 

.0614 

50,500 

.0826 

.0840 

.0829 

.0800 

.0850 

.0821 

.0855 

.0836 

.0841 

.0880 

.0838 

.0627 

51.000 

.0837 

.0849 

.0839 

.0871 

.0861 

.0832 

.0870 

.0846 

.0660 

.0840 

.0850 

.0638 

61,500 

.0861 

.0862 

.0850 

.0880 

.0868 

.0865 

.0880 

.0866 

.0864 

.0800 

.0803 

.0651 

62.000 

.0866 

.0874 

.0862 

.0888 

.0877 

.0870 

.0887 

.0870 

.0874 

.0870 

.0874 

.0683 

62.600 

.0877 

.0885 

.0875 

.0898 

.0890 

.0876 

.0886 

.0880 

.0682 

.0680 

.0884 

.0872 

53.000 

.0688 

.0896 

.0884 

.0912 

.0903 

.0886 

.0910 

.0885 

.0685 

.0881 

.0895 

.0883 

63,600 

.0904 

.0912 

.0895 

.0925 

.0914 

.0896 

.0025 

.0006 

.0690 

.0000 

.0006 

.0604 

54,000 

.0920 

.0920 

.0910 

.0936 

.0933 

.0914 

.0936 

.0090 

.0015 

.0910 

.0022 

.0010 

64,500 

.0930 

.0932 

.0921 

.0944 

.0939 

.0930 

.0944 

.0032 

.0920 

.0030 

.0983 

.0021 

56,000 

.0943 

.0943 

.0936 

.0952 

.0049 

.0938 

.0956 

.0045 

.0085 

.0038 

.0048 

.0881 

65,000 

.0951 

.0951 

.0950 

.0964 

.0961 

.0949 

.0968 

.0056 

.0042 

.0050 

.0964 

.0042 

50,000 

.0965 

.0964 

.0962 

.0981 

.0981 

.0965 

.0075 

.0070 

.0054 

.0063 

.0066 

.0666 

60.500 

.0976 

.0976 

.0975 

.0997 

.0995 

.0073 

.0080 

.0985 

.0974 

.0073 

.0081 

.0680 

67,000 

.0987 

.0090 

.0987 

.1005 

.1002 

.0984 

.1015 

.1001 

.0090 

.0005 

.0000 

.0684 

67,500 

.1007 

.1003 

.0997 

.1015 

.1012 

.0998 

.1026 

.  1012 

.1000 

.1010 

.1006 

.0606 

68,000 

.1017 

.1014 

.1008 

.1026 

.1026 

.1011 

.1031 

.1024 

.1010 

.1018 

.1018 

.1006 

68.500 

.1026 

.1026 

.1029 

.1035 

.1036 

.1020 

.1037 

.1034 

.1015 

.1036 

.1028 

.1016 

69,000 

.1040 

.1037 

.1037 

.1046 

.1047 

.1035 

.1042 

.1044 

.1029 

.1038 

.1030 

.1026 

69,500 

.1053 

.1060 

.1053 

.1062 

.1070 

.1048 

.1051 

.1057 

.1045 

.1054 

.1054 

.1041 

60,000 

.1073 

.1068 

.1065 

.1071 

.1094 

.1062 

.1070 

.1070 

.1060 

.1070 

.1070 

.1057 

60.500 

.1080 

.1081 

.1077 

.1062 

.1098 

.1072 

.1086 

.1085 

.1060 

.1078 

.1061 

.1088 

61,000 

.1088 

.1087 

.1085 

.1093 

.1105 

.1086 

.1097 

.1094 

.1076 

.1088 

.1000 

.1077 

61.600 

.1101 

.1006 

.1095 

.1111 

.1110 

.1100 

.1113 

.1108 

.1080 

.1008 

.1109 

.1680 

62.000 

.1116 

.1110 

.1111 

.1128 

.1128 

.1100 

.1129 

.1120 

.1105 

.1113 

.1117 

.1104 

62,500 

.1126 

.1125 

.1125 

.li:i6 

.1141 

.1121 

.1136 

.1134 

.1120 

.1126 

.1120 

.1116 

03,000 

.1141 

.1137 

.1139 

.1144 

.1149 

.1138 

.1144 

.1144 

.1130 

.1140 

.1141 

.1128 

63,500 

.1152 

.1145 

.1148 

.1157 

.1160 

.1146 

.1162 

.1168 

.1188 

.1151 

.1152 

.U» 

04,000 

.1162 

.1156 

.1158 

.1174 

.1170 

.1168 

.1176 

.1174 

.1149 

.1100 

.1164 

.1151 

64,500 

.1177 

.1168 

.1168 

.1184 

.1183 

.1170 

.1185 

.1181 

.1150 

.1170 

.1174 

.1161 

65.000 

.1188 

.1179 

.1180 

.1197 

.1195 

.1183 

.1200 

.1195 

.1171 

.1185 

.1187 

.1174 

65,500 

.1200 

.1192 

.1197 

.1210 

.1210 

.1195 

.1215 

.1206 

.1185 

.1200 

.1902 

.1189 

66.000 

.1217 

.1208 

.1200 

.1222 

.1223 

.1212 

.1224 

.1228 

.1206 

.1210 

.1217 

.1204 

66.500 

.1226 

.1220 

.1217 

.1280 

.1236 

.1220 

.1237 

.1234 

.1216 

.1225 

.1936 

.1213 

67,000 

.1240 

.1228 

.1230 

.1244 

.1249 

.1232 

.1260 

.1243 

.1220 

.1230 

.1937 

.1224 

67,500 

.1252 

.1243 

.1250 

.1256 

.1259 

.1246 

.1265 

.1254 

.1240 

.1930 

.1350 

.1337 

68,000 

.1267 

.1267 

.1261 

.1270 

.1260 

.1250 

.1270 

.1277 

.1248 

.1250 

.1203 

.1249 

68,500 

.1281 

.1269 

.1271 

.1280 

.1286 

.1271 

.1282 

.1286 

.1280 

.1271 

.1276 

.1362 

69;  000 

.1205 

.1281 

.1285 

.1295 

.1806 

.1281 

.1295 

.1293 

.1278 

.1284 

.1280 

.1975 

60,500 

.1306 

.1295 

.1300 

.1309 

.1313 

.1295 

.1318 

.1304 

.1201 

.1206 

.1302 

.1388 

70,000 

.1317 

.1306 

.1316 

.1822 

.1318 

.1308 

.1327 

.1390 

.1300 

.1312 

.1815 

.1801 

70.500 

.1327 

.1320 

.1326 

.1830 

.1340 

.1322 

.1334 

.1334 

.1811 

.1322 

.1327 

.1913 

71,000 

.1339 

.1333 

.1341 

.1343 

.1351 

.1335 

.1350 

.1350 

.1325 

.1334 

.1840 

.1336 

71,500 

.1356 

.1346 

.1363 

.1366 

.1368 

.1349 

.1361 

.1362 

.1336 

.1348 

.1358 

.1989 

72.000 

.1366 

.1355 

.1380 

.1377 

.1370 

.1360 

.1374 

.1870 

.1345 

.1801 

.1800 

.1852 

72,500 

.1376 

.1370 

.1391 

.1382 

.1381 

.1373 

.1384 

.1378 

.1.158 

.1373 

.1377 

.1863 

73.000 

.1388 

.1381 

.1397 

.1395 

.1394 

.1383 

.1307 

.1390 

.1360 

.1381 

.1387 

.1373 

78.500 

.1403 

.1392 

.1406 

.1413 

.1405 

.1392 

.1405 

.1404 

.1384 

.1305 

.1400 

.1388 

74,000 

.1422 

.1406 

.1417 

.1425 

.1419 

.1402 

.1418 

.1420 

.1305 

.1410 

.1418 

.1399 

74,600 

.1429 

.1418 

.1628 

.1431 

.1430 

.1424 

.1435 

.1481 

.1408 

.1418 

.1425 

.1411 
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Load  per 

ToUd  oompreaaiouB. 

sqoare 
inch  OD 

Mean 

crusber 

oor- 

gange 

lected 

inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

aeta. 

area. 

Inch. 

Jneh. 

Inch. 

* 

Pounds. 

Inch. 

Inch. 

IfUh. 

Ineh. 

Inch, 

Inch. 

Ineh. 

Inch. 

Inch. 

76,000 

.1440 

.1428 

.1443 

.1442 

.1448 

.1436 

.1463 

.1446 

.1420 

.1434 

.1439 

.1425 

76,500 

.1465 

.1436 

.1464 

.1458 

.1460 

.1449 

.1457 

.1454 

.1430 

.1446 

.1461 

.1437 

76,000 

.1471 

.1449 

.1466 

.1472 

.1470 

.1458 

.1466 

.1463 

.1441 

.1466 

.1461 

.1447 

70.500 

.1476 

.1463 

.1480 

.1483 

.1477 

.1468 

.1474 

.1475 

.1456 

.1464 

.1471 

.H67 

77,000 

.1491 

.1474 

.1490 

.1493 

.1484 

.1478 

.1486 

.1489 

.1470 

.1476 

.1483 

.1469 

77.500 

.1501 

.1485 

.1504 

.1603 

.1496 

.1490 

.1498 

.1505 

.1476 

.1488 

.1494 

.1480 

78.000 

.1514 

.1495 

.1514 

.1521 

.1524 

.1510 

.1512 

.1620 

.1490 

.1500 

.1610 

.14^ 

78,500 

.1524 

.1606 

.1530 

.1528 

.1532 

.1519 

.1523 

.1631 

.1605 

.1612 

.1520 

.1506 

70,000 

.1633 

.1518 

.1535 

.1538 

.1546 

.1525 

.1539 

.1540 

.1516 

.1624 

.1531 

.1617 

79,500 

.1547 

.1527 

.1541 

.1560 

.1554 

.1539 

.1543 

.1547 

.1626 

.1636 

.1541 

.1627 

80.000 

.1556 

.1637 

.1648 

.1566 

.1664 

.1565 

.1662 

.1558 

.1636 

.1646 

.1662 

.1538 

80,500 

.1567 

.1547 

.1663 

.1576 

.1574 

.1563 

.1570 

.1673 

.1644 

.1667 

.1663 

.1649 

81,000 

.1583 

.1560 

.1574 

.1589 

.1585 

.1583 

.1560 

.1586 

.1660 

.1670 

.1577 

.1563 

81,500 

.1596 

.1578 

.1586 

.1698 

.1597 

.1606 

.1591 

.1598 

.1685 

.1680 

.1690 

.1576 

82,000 

.1606 

.1684 

.1607 

.1615 

.1611 

.1603 

.1600 

.1608 

.1589 

.1590 

.1600 

.1586 

82,600 

.1617 

.1590 

.1608 

.1628 

.1610 

.1609 

.1611 

.1624 

.1596 

.1604 

.1611 

.1597 

83,000 

.1635 

.1604 

.1620 

.1635 

.1625 

.1620 

.1622 

.1633 

.1602 

.1615 

.1631 

.1607 

83.500 

.1646 

.1624 

.1635 

.1643 

.1638 

.1628 

.1631 

.1645 

.1610 

.1626 

.1632 

.1618 

84,000 

.1662 

.1634 

.1650 

.1663 

.1646 

.1638 

.1661 

.1656 

.1626 

.1634 

.1644 

.1630 

84,600 

.1665 

.1644 

.1662 

.1665 

.1657 

.1666 

.1660 

.1666 

.1634 

.1645 

.1655 

.1641 

86,000 

.1673 

.1649 

.1670 

.1680 

.1669 

.1670 

.1667 

.1676 

.1648 

.1658 

.1666 

.1662 

86.500 

.1684 

.1660 

.1677 

.1600 

.1686 

.1680 

.1677 

.1691 

.1666 

.1670 

.1677 

.1663 

86.000 

.1696 

.1679 

.1687 

.1696 

.1697 

.1600 

.1689 

.1700 

.1665 

.1679 

.1688 

.1674 

86,500 

.1710 

.1688 

.1699 

.1711 

.1708 

.1702 

.1706 

.1708 

.1677 

.1689 

.1700 

.1686 

87,000 

.1716 

.1705 

.1710 

.1730 

.1725 

.1710 

.1721 

.1720 

.1091 

.1703 

.1713 

.1600 

87.500 

.1724 

.1712 

.1721 

.1789 

.1733 

.1721 

.1724 

.1728 

.1704 

.1716 

.1722 

.1708 

88,000 

.1740 

.1718 

.1736 

.1745 

.1738 

.1730 

.1734 

.1738 

.1716 

.1736 

.1732 

.1718 

88.600 

.1747 

.1725 

.1743 

.1762 

.1744 

.1739 

.1740 

.1749 

.1722 

.1730 

.1739 

.1726 

80,000 

.1768 

.1736 

.1756 

.1769 

.1751 

.1749 

.1740 

.1757 

.1730 

.1740 

.1750 

.1736 

89,600 

.1770 

.1744 

.1764 

.1790 

.1760 

.1760 

.1768 

.1775 

.1741 

.1762 

.1761 

.1747 

90.000 

.1783 

.1766 

.1778 

.1807 

.1778 

.1768 

.1770 

.1795 

.1754 

.1775 

.1777 

.1763 

00,500 

.1793 

.1773 

.1786 

.1811 

.1787 

.1780 

.1778 

.1802 

.1772 

.1782 

.1786 

.1772 

91,000 

.1803 

.1779 

.1795 

.1816 

.1797 

.1790 

.1788 

.1810 

.1780 

.1786 

.1794 

.1780 

91,600 

.1814 

.1784 

.1803 

.1820 

.1807 

.1801 

.1796 

.1819 

.1788 

.1794 

.1808 

.1789 

92,000 

.1823 

.1794 

.  1815 

.1824 

.1820 

.1818 

.1809 

.1830 

.1796 

.1806 

.1814 

.1800 

9S.S00 

.1835 

.1810 

.1826 

.1833 

.1837 

.1829 

.1824 

.1844 

.1807 

.1820 

.1825 

.1811 

93,000 

.1846 

.1828 

.1887 

.1841 

.ISU 

.1839 

.1834 

.1862 

.1820 

.1829 

.1837 

.1823 

93.500 

.1860 

.1833 

.1846 

.1864 

.1864 

.1846 

.1840 

.1868 

.1830 

.1835 

.1847 

.1833 

94,000 

.1867 

.1840 

.1855 

.1874 

.1861 

.1865 

.1846 

.1866 

.1838 

.1846 

.1866 

.1841 

94.500 

.1873 

.1846 

.1869 

.1879 

.1868 

.1864 

.1860 

.1888 

.1850 

.1860 

.1866 

.1861 

95,000 

.1884 

.1864 

.1878 

.1885 

.1881 

.1873 

.1868 

.1892 

.1866 

.1866 

.1876 

.1862 

96.500 

.1893 

.1871 

.1888 

.1807 

.1890 

.1880 

.1877 

.1900 

.1876 

.1873 

.1884 

.1870 

96,000 

.1907 

.1880 

.1897 

.1913 

.1900 

.1881 

.1881 

.1911 

.1886 

.1888 

.1896 

.1892 

96,600 

.1917 

.1880 

.1906 

.1925 

.1914 

.1902 

.1899 

.1921 

.1886 

.1899 

.1907 

.1898 

97,000 

.1928 

.1900 

.1919 

.1934 

.1923 

.1914 

.1906 

.1932 

.1906 

.1907 

.1916 

.1903 

97,500 

.1941 

.1909 

.1980 

.1942 

.1927 

.1926 

.1919 

.1941 

.1918 

.1917 

.1937 

.1913 

08,000 

.1949 

.1922 

.1940 

.1952 

.1940 

.1936 

.1928 

.1966 

.1984 

.1926 

.1938 

.1924 

98,600 

.1952 

.1928 

.1947 

.1964 

.1947 

.1964 

.1943 

.1064 

.1938 

.1934 

.1947 

.1933 

90,000 

.1962 

.1940 

.1956 

.1976 

.1966 

.1960 

.1063 

.1970 

.1948 

.1945 

.19C6 

.1942 

99,500 

.1960 

.1947 

.1966 

.1981 

.1960 

.1965 

.1968 

.1976 

.1968 

.1967 

.1963 

.1949 

100,000 

.1977 

.1966 

.1977 

.1988 

.1068 

.1069 

.1965 

.1966 

.1064 

.1965 

.1971 

.1967 
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STBEL  MUSIC  WIEE. 

Wire  made  by  Felten  &  Gnilleanme,  Garlswerk,  Miilheim,  Genn^ny. 
Submitted  for  testing  by  Hammacher,  Scblemmer  &  Co.,  Kew  York. 
Material  received  in  original  coils,  weighing  about  4  ounces  eacli. 
Diameter  of  coUs  ^'\ 


No.  of 

Dliimet«r 

Diamotor  of 

gang©. 

of  wire. 

coil,  wire  free. 

Inch. 

Jnehet. 

12 

.0280 

17 

.0313 

9     to     11 

.0330  V 

9     to     14 

.0352 

7     to       9 

.0389 

7     to       8 

.0389 

7     to     12 

18 

.0412 

7 

19 

.0430 

7.2  to  8.3 

ao 

.0443 

7.eto  8.5 

21 

.0463 

8. 5  to  11.5 

22 

.0478 

7.7  to       9 

23 

.0613 

7.1 
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314  STEEL   MUSIC  WIRE. 

Tension  Tests  op  Eyed  Samples  op  Steel  Music  Wibk. 

Eyes  which  were  on  the  several  coils  when  received  from  the  makers 
of  the  wire. 


Pitch  of 

No.  of 

Kaof 

twist  of 

Tensile 

Fnetnre.                                       , 

test. 

gange. 

^zr 

strength. 

Pound*. 

9262 

12 

7 

204 

1 

0283 

18 

•ft 

281 

0204 

14 

6 

260 

0266 

15 

H 

273 

0266 

16 

if 

306 

1 

0267 
0268 

17 
18 

6 
5 

341 
800 

In  twisted  iMrt«  silky.    Cni^shaped  ends.                          | 

0260 

10 

4| 

438 

0270 

20 

4 

468 

0271 

21 

4 

466 

0272 

22 

4 

484 

0273 

23 

6 

604 

Eyes  Made  at  Watebtown  Absenal. 


Pitch  of 

i 

No.  of 

No.  of 

twist  of 

Tensile 

PnKitare.                                           1 

1 

test. 

gsnge. 

''iZr 

strength. 

Pounds. 

0274 

12 

4 

224 

0276 

IS 

31 

263 

0276 

14 

3I 

301 

02n 

15 

3I 

323 

0278 

16 

3 

850 

0270 
0280 

17 
18 

? 

374 
464 

0281 

10 

3 

402 

0282 

20 

2 

606 

0283 

21 

2 

408 

0284 

22 

2 

560 

0285 

23 

n 

624 

In  the  formation  of  these  eyes  the  two  parts  of  the  wire  were  simply 
twisted  together  by  the  spiral  bending  of  the  material,  avoiding  the 
torsional  stress  incident  to  the  usual  methods  of  eyeing  wires. 
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Tknsion  Tests  of  Steel  Musio  Wibe  made  oyer  Pins  ^" 

DiAHETBB,  BEPBESENTING  WbEST  PiNS  OF  PlANOFOBTES. 

Three  tnrns  taken  aroand  the  pin,  the  loose  end  carried  through  an 
eye  in  the  pin. 


No.  of 

tMt. 

No.  of 
gaaga 

Tensilo 

•tTBBgth. 

nrMtoro. 

Pound*. 

«Z88 

12 

228 

9an 

13 

0388 

14 

284 

0288 

15 

385 

8280 

16 

808 

8881 
0982 

17 
18 

388 

487 

At  tbo  pin,  allky.    Cnp-thaped  enda. 

8283 

19 

487 

8S»4 

20 

501 

8286 

21 

522 

8286 

22 

548 

8887 

2S 

810 

Tensile  Tests  with  Details  of  Eloniiations  and  Permanent 

Sets. 

No.  9261. 
No.  12  gauge. 
Diameter,  ''.0286. 

Sectional  area,  .000642  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  gftnged  length. 

Remarks. 

ToUL 

^•^n-T" 

ElongAtion. 

Set. 

PotNldf. 

40 
100 
130 
140 
180 
180 
200 
287 

Pound§. 

Inch. 

0. 

.0218 
.0283 
.0351 
.0484 
.0518 
.0827 

Ineh. 

0. 

0. 

Initial  load. 
Tenaile  atrength. 

.0046 

380,180 

Fractured  at  face  of  jaws.    Appearance,  silky.    Cup  shaped  ends. 
Diameter  at  fracture,  ".023. 
Area,  .000415  squai'e  inch. 
Contraction  of  area,  35.4  per  cent. 
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No.  926a 
No.  13  gauge. 
Diameter,  ".0313. 

Sectional  area,  .000769  squaro  inch. 
Gauged  length,  6''. 


Applied  loads. 


Total. 


Poundt. 

40 
100 
120 
140 
100 
180 
200 
220 
272 


Per  aouare 
iocn. 


Pounds. 


363, 710 


In  gaaged  length. 

Elongation.        Set. 

Inch.      I       Inch. 


.0160 
.0228 

.0002 

.0290 

.0348 

.0419 

.0505 
.0000 

.0051 

Remarka. 


Initial  load. 


Tensile  strength. 


Fractured  2".l  from  jawB.    Appearance,  silky.    Gup-shaped  euds. 
Diameter  at  fracture,  ".026. 
Area,  .000491  sqiiaie  inch. 
Contraction  of  area,  36.1  per  cent. 


No.  9259. 
No.  14  gnage. 
Diameter,  ".0330. 

Sectional  area,  .(HK)855  square  inch. 
Gauged  length,  6". 


Applieil  loails. 

Til  giiagtMl  length. 

~        1        "       ' 

_  _ 

Semarks. 

Total. 

Persciiiare 
inch. 

Elongation. 

Set. 

Pound*. 
40 

Pounds. 

Inch. 

0. 

.0187 
.0435 
.0500 
.  0552 
.0613 
.0708 

Inch. 

0. 

.0005 
.0017 

Initial  load. 
Tensile  strength. 

100 

200 

220 

240 

260 

280 

.0076 

333 

389,470 

Fractured  5".2  from  jaws.    Appearance,  silky.    Cup-shaped  ends. 

Diameter  at  fracture,  ".028. 

Area,  .000616  square  inch. 

Contraction  of  area,  28.0  per  cent.  ' 


STEEL   MUSIC   WIBE. 
No.  9258. 
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^o.  15  gaage. 

Diameter,  ".0352. 

Sectional  area,  .000973  sqaare  inch. 

Gauged  length,  0''. 


Applk 
Total. 

4  loads. 

Peraquare 
ioch. 

PoundM. 

In  ganged  length. 

1 

BloDgation.'        Set. 

1 

Bemarks. 

Pound*. 

40 

Inch.              Inch. 
0.                     0 

Initial  load. 
Tensile  Rtren^h. 

100 

.0132 
.a361 

200 

.0005 

220 

.0423 
.0475 

.or>3o 

240 

260 

2ao 

.0598 

300 

.0670 

.00 

.10 

.0069 

320 

340 

359 

389.500 

Fractured  6".5  from  the  jaws  where  the  wire  was  mnrked  by  contac^t 
with  the  micrometer  fork.    Appearance,  silky.    Oupshaped  ends. 
Diameter  at  fracture,  ".030. 
Area,  .000707  square  inch. 
Contra<;tion  of  area,  27.3  per  cent. 


No.  9257. 
No.  16  gauge. 
Diameter,  ".0369. 

Sectional  area,  .001069  square  inch. 
Ganged  length,  6". 


Applie<l  loads.  In  gauged  length. 


Total. 


Pounds. 
40 
100 
200 
220 
240 
260 
280 
300 


340 
360 
395 


'S^  Klongation. 


Pounds. 


860,600 


Inek. 
0. 
.0123 


Set. 


Inch. 
0. 


.0337 
.0389 

.0014 

.0438 

.0487 

.0546 

.0603 
.0748 

.0072 

.0803 

.0918 

.0248 

Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  at  face  of  jaws.    Appearance,  silky. 
Diameter  at  fracture,  ".028. 
Area,  .000616  square  inch. 
Contraction  of  area,  42.4  per  cent. 


Oupshaped  ends. 
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No.  9266. 
No.  17  guage. 
Diameter,  ".0389. 

Sectional  area,  .001188  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqnare 
inch. 

Poundt. 

ElongaUon. 

Inch. 

0. 

.0111 
.0292 
.0339 
.0371 
.0414 
.0454 
.0506 
.0565 
.0611 
.0669 
.0751 
.0850 
.10 

Set. 

Inch. 
0. 

.0001 
0. 

Pounda. 
40 
100 
200 
220 
240 
260 
280 
300 
320 
340. 
360 
380 
400 
420 
432 

Initial  load. 
Tenaile  strength. 

.0179 

-SiW 

Fractured  6''.5  from  jaws.     Api)earauce,  fine,  silky.    Gup-shaped 
ends. 
Diameter  at  fracture,  ''.029. 
Area,  .000661  square  inch. 
Gontraction  of  area,  44.4  per  cent. 


No.  9265. 
No.  18  gauge. 
Diameter,  ''.0412. 

Sectional  area,  .001333  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Per  square 
inch. 

Elongation. 

Set. 

Pound$. 
40 
100 
200 
800 
320 
840 
360 
880 
400 
420 
440 
460 
476 

Poundi, 

Inch. 

0. 

.0098 
.0269 
.0451 
.0491 
.0542 
.0586 
.0640 
.0697 
.09 
.10 
.11 

Inch, 
0. 
0. 
0. 
.0020 

IniUalload. 

.0099 

"Hiliii" 

Fractured  3.8"  from  jaws.    Appearance,  silky. 
Diameter  at  fracture,  ".031. 
Area,  .000755  square  inch. 
Gontraction  of  area,  43.4  per  cent. 


Gup-shaped  ends. 


STBEL  MU8I0   WISE 
No.  9254. 
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Ko.  19  gauge. 

Diameter,  "0430. 

Sectional  area,  .001452  sqaare  inch. 

Ganged  length,  6". 


Applied  loMto. 

In  ganged  length. 

Remarks. 

T.U..     |r«^-«- 

Elongmtion. 

Inch. 
0. 
.0069 

.0238 

.0406 

.0432 

.0468 

.0510 

.0560 

.0596 

.0668 

.0709 

.0776 

.09 

.10 

Set. 

Inek. 
0. 
0. 
0. 
.0018 

Pounds. 

40 
100 
200 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 
518 

Pounds. 

Initial  load. 
Tensile  strength. 

.0067 



.0151 

356.750 

Fractored  2^.1  from  jaws.    Appearance,  sUky.    Onpshaped  ends. 
Diameter  at  fracture,  '^033. 
Area,  .(KM)855  square  inch. 
Contraction  of  area,  41.1  i>er  cent. 

No.  9253. 
No.  20  gauge. 
Diameter,  ".0443. 

Sectional  area,  .001541  square  inch. 
Ganged  length,  6". 


Applis 
Total. 

Pounds. 

40 

n1  loads. 

Persqoare 
indi. 

In  ganger 

Ineh. 

0. 

.0066 
.0235 
.0876 
.0A18 
.0150 
.0482 
.0522 
.0663 
.0602 
.0642 
.0606 
.0756 
.0831 
.10 
.12 

1  length. 
Set. 

Ineh. 

0. 

0. 
.0006 
.0011 

Remarks. 

Pounds. 

Initial  load. 
Tenaileatrangth. 

100 

200 
300 
320 
340 
260 
380 
400 
430 
440 
460 
480 
600 
520 
640 
656 

.0066 

.0173 

""iio.iio" 





Fractured  ".75  from  face  of  jaws.    Appearance,  silky.    Onp-shaped 
ends. 
Diameter  at  fracture,  ".034. 
Area,  .000908  square  inch. 
Gontraction  of  area,  41.1  per  cent. 
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STEEL   MUSIC   WIRE. 
No.  9252. 


Ko.  21  gauge. 

Diameter,  ".0463. 

Sectional  area,  .001684  square  inch. 

Ganged  length,  6'\ 


Appliwl  loads.        i      In  ganged  length. 


ToUl 


nds. 
40 

PoundM. 

100 

200 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

54U 

SCO 

580 

344, 4ic 

Inch. 

0. 
.0082 
.0207 
.0341 
.0374 
.0402 
.0429 
.0461 
.0494 
.0539 
.0564 
.0606 
.0642 
.0687 
.07 
.08 
.09 
.12 


Set. 


Inch. 
0. 
0. 
0. 
.0006 


.0043 


.0093 


Remarka. 


Initial  load. 


Tensile  Htrength. 


Fractnred  at  middleof  length.    Appearance,  silky.    Cup-shaped  ends. 
Diameter  at  fracture,  ".035. 
Area,  .000962  square  inch. 
Contraction  of  area,  42.9  per  cent. 

No.  9251. 
No.  22  gauge. 
Diameter,  ".0478. 

Sectional  »rea,  .001794  square  inch. 
Gauged  length,  6". 


Total. 


Pounds. 
40 
100 
200 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 
520 
540 
580 
600 
609 


Ml  loa<l8. 

Per  square 
incD. 

Poundg. 

In  gauge 
Elongation. 

Inch. 

0. 
.0071 
.0192 
.0321 
.0346 
.0374 
.0401 
.0431 
.0463 
.0499 
.0531 
.0570 
.0610 
.0652 
.0706 
.0760 
.09 
.12 

d  length. 
Set. 

Remarks. 

Inch. 

0. 

0. 

.0006 
.0016 

Initial  load. 
TenaUe  strength. 

.0040 

.0092 

339,460 

Fractured  5".l  from  jaws.    Appearance,  fine  sUky.    Gup-shaped  ends. 
Diameter  at  fracture^  ".035. 
Area,  .000962  square  inch. 
Contraction  of  area,  46.4  per  cent. 
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No.  9260. 
No.  23  gauge. 
Diameter,  ".0513. 

Sectional  area,  .0O2OG7  square  incli. 
Gauged  lengtb,  G". 


Applied  lomdH. 


Total. 

Poundt. 
40 

Per  square 
incb. 

Pounda. 

60 

80 

100 

120 

140 

100 

180 

200 

220 

240 

260 

280 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

040 

660 

072 

325,  iio 

In  gauged  length. 


Elongation.'        Set. 


K^inarks. 


Inch. 
0. 
.0026 

Inch. 
0. 

IniUal  load. 

.0048 

.0071 

.0091 

.0111 

.0135 

.0156 

.0173 
.0201 

.0006 

.0221 

.0245 

.0260 

.0290 
.0310 

.0010 

.0361 

.0389 

.0415 
.0456 

.0048 

.0610 

.05:^7 

.0571 
.0656 

.0098 

.0687 

.0719 

.0769 

.0820 
.09 

.0231 

.10 
.12 

--* ••• 

Tensile  strength 

. 

Pi-actured  3"  from  face  of  jaws.    Appearauce^  flue  silky.    Gup  siiaped 
ends. 
Diameter  at  fracture,  ".038. 
Area,  ".001134  square  inch. 
Gontraction  of  area,  45.1  per  cent. 

H.  Doc.  104 21 
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"VIBRATION  PEOOF'*  BOLTS  AND  NUTS. 

Two  bolts  were  received  for  test  from  the  Vibration  Proof  Nut  Com- 
pany, New  York ;  a  f "  bolt,  8"  long,  threaded  10  per  incb,  and  a  J"  bolt, 
7"  long,  threaded  9  per  inch. 

The  f "  bolt  was  tagged  "  Sample  of  bolt  used  on  truck  of  Pullman 
Palace  Car  Co.,  Pullman,  III."  The  J"  bolt  was  tagged  "Sample  of 
bolt  used  at  Watorvliet  Arsenal,  West  Troy,  N.  Y." 

These  bolts  were  each  fitted  with  a  locking  segment,*  which  is  the 
peculiar  feature  of  the  device  intended  to  resist  vibratory  effects. 

The  segments  were  about  f  long  and  were  fitted  to  the  ends  of  the 
bolts,  which  were  cut  away  at  the  threaded  ends  by  a  plane  oblique  to 
the  axis  of  the  bolt. 

The  nuts  closely  fitted  the  bolts.  The  nut  on  the  }"  bolt  could, 
however,  be  turned  on  with  the  hand,  whereas  the  nut  on  the  J"  bolt 
required  a  pull  of  45  pounds  on  a  12"  wrench  to  screw  it  on. 

The  f "  bolt  was  first  examined,  for  which  purpose  a  weight  of  460 
pounds  was  suspended  from  the  bolthead.  The  bolt  passed  through  a 
clearance  hole  in  an  iron  bar  transversely  supported,  the  nut  and  lock- 
ing segment  being  on  the  upper  side  of  the  iron  bar,  thus  sust^dning 
the  weight  below. 

The  nut  was  screwed  on  until  all  of  the  threads  in  the  nut  were 
engaged  with  those  of  the  bolt. 

The  iron  bar  was  then  set  into  vibration  by  rapid  blows  of  a  Impound 
hand  hammer  delivered  in  the  vicinity  of  the  bolt,  but  not  striking  the 
latter.    . 

In  the  operation  of  the  locking  segment  it  appears  to  be  necessary 
to  back  off  tiie  nut  a  certain  amount  in  order  to  bring  the  locking 
segment  into  action.  When  this  backing  off  was  done  in  a  vise  the  seg- 
ment became  operative  upon  retracting  the  nut  one-eighth  of  a  turn. 

The  first  test  was  made  to  determine  Whether  the  locking  segment 
would  move  to  an  operative  position  while  the  nut  was  being  backed 
off  as  the  result  of  vibratory  action. 

The  iron  bar  was  jarred  by  means  of  hammer  blows,  a  second  ham- 
mer at  times  being  used,  striking  slowly  and  not  rhythmical  with  the 
first  hammer. 

Proceeding  in  this  manner  the  nut  was  backed  off  a  fall  turn  without 
the  locking  segment  in  the  meantime  assuming  an  operative  position. 

The  locking  segment  did  not  in  this  time  perceptibly  move  from  its 
unlocked  position. 

The  nut  was  again  screwed  on,  and  then  with  a  15"  wrench,  used  for 
backing  off  the  nut,  the  locking  segment  was  brought  into  an  operative 
position. 

Jarring  the  iron  bar  resulted  in  the  prompt  release  of  the  locking 
segment  and  a  renewal  of  the  backing  off*  of  tiie  nut. 

This  experiment  was  repeated  a  number  of  times.  It  was  found  that 
eight  hammer  blows  on  the  iron  bar  were  sufficient  to  release  the  seg- 
ment from  its  locked  position  and  return  it  to  its  so-called  natural  or 
unlocked  position. 

The  4G0-pound  weight  was  now  removed  and  a  short  piece  of  gas 
pipe  placed  over  the  bolt  and  between  the  iron  bar  and  the  head  of  the 
bolt.  The  bolt  was  tightened  against  this  piece  of  gas  pipe,  and  the 
nut  then  backed  off  with  a  wrench  sufficiently  to  bring  the  locking  seg- 
ment into  action.    The  elasticity  of  the  bolt  and  the  gas  pipe  was  suf- 
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ficient  to  retain  the  latter  firmly  gripi>ed  after  tliis  slight  backing  oft* 
of  the  nut. 

The  iron  bar  was  jarred  as  before,  ui>on  which  the  segment  unlocked 
and  the  bolt  became  loose. 

The  bolt  was  now  removed  from  the  transversely  supported  iron  bar. 

It  was  next  used  for  bolting  together  two  heavier  iron  bars,  between 
which  were  placed  filling  plates  of  boiler-plate  steel. 

The  nut  was  set  up  with  as  much  force  as  a  man  could  readily  exert 
using  a  15"  wrench,  and  then  the  nut  was  backed  oft'  with  a  wrench 
sufficiently  to  bring  the  locking  segment  into  action. 

This  combination  of  bars  and  plates  was  now  jarred  by  means  of 
a  G^ponnd  hammer,  whcrei^pon  the  locking  segment  unlocked  and 
returned  to  its  unlocked  position.  Continuing  the  jarring,  the  nut 
backed  oft',  loosening  slightly  the  bars  and  filling  pieces. 

An  oak-wood  block  was  next  substituted  for  the  boiler-plate  filling 
pieces,  the  nut  was  set  up  as  before,  and  backed  oft'  with  a  wrench  suf^ 
ficiently  to  bring  the  locking  segment  into  action. 

The  bar  under  the  nut  was  jarred  by  means  of  the  GJ-pound  hammer 
as  before,  and  the  same  result  followed;  that  is,  the  locking  segment 
unlocked  and  returned  to  its  natural  position.  There  was  in  addition 
a  slight  backing  off  of  the  nut.  The  test  of  this  bolt  was  then  discon- 
tinued. 

At  the  close  of  this  examination  the  nut  was  not  so  tight  on  the 
thread  as  in  the  first  instance. 

The  §"  bolt  was  next  examined. 

The  nut  was  partially  screwed  on,  assembling  the  attachments  for 
suspending  the  4(>0-pound  weight  of  the  first  test. 

Finally  the  nut  was  screwed  on  until  all  the  threads  engaged  with 
the  bolt.  It  required  50  pounds  pull  on  a  12"  wrench  to  start  turning 
on  the  nut  and  45  pounds  pull  to  continue  and  complete  screwing  it  on. 

The  460-ponnd  weight  was  shackled  to  the  attachments,  the  nut 
then  backed  oft'  with  a  wrench  until  the  locking  segment  was  brought 
into  action. 

Vibration  of  the  bar  by  means  of  hammer  blows  now  began.  The 
segment  immediately  unlocked  and  returned  to  its  natural  position, 
thus  apparently  bringing  the  "vibration-proof"  bolt  into  the  condition 
of  a  common  bolt. 

Continued  hammering  failed  to  back  oft"  the  nut  from  the  bolt.  Thus 
it  appeared  that  while  the  amplitude  of  the  vibrations  caused  by  the 
hammer  blows  was  sufficient  to  unlock  the  segment,  it  was  not  suffi- 
cient to  cause  the  backing  oft'  of  a  nut  fitting  tightly  to  the  thread 
of  a  bolt. 

In  order  to  make  a  more  complete  demonstration  of  this  point,  a 
common  bolt  ^"  diameter,  10  threads  per  inch,  was  prepared  with  a 
tight-fitting  nut. 

The  same  attachments  were  used  as  before  for  suspending  the  460- 
pouud  weight. 

The  nut  of  the  bolt  was  screwed  on  with  a  pull  of  50  pounds  on  a 
12"  wrench.  Under  the  conditions  of  the  preceding  test  the  nut  failed 
to  back  oft'  from  the  bolt. 

The  examination  of  the  J"  vibration-proof  bolt  was  resumed,  bolting 
together  the  two  hejivy  iron  bars  and  the  oak-wood  block  previously 
referred  to. 

The  nut  was  screwed  on  firmly,  then  backed  off  with  a  wrench  suffi- 
ciently to  bring  the  locking  segment  into  operative  position,  the  elas- 
ticity of  the  wooden  block  still  keeping  the  bolt  under  tension. 
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The  bar  under  tlie  nut  was  jarred  with  hammer  blows,  whereupon  the 
locking  segment  unlocked  and  returned  to  its  natural  position.  The 
hammering  was  continued,  resulting  in  a  slight  backing  off  of  the  nut 
on  the  bolt.    The  test  was  then  discontinued. 

A  final  examination  of  this  bolt  showed  that  the  nut  now  fitted  less 
closely  than  in  the  previous  instance  and  that  it  could  be  backed  off 
with  a  12"  wrench  without  special  difficulty. 

The  resistance  against  backing  off  ranged  from  20  to  32  pounds  on  a 
12"  wrench,  which  was  further  reduced  to  15  to  20  pounds  after 
unscrewing  the  nut  six  times,  the  locking  segment  being  in  place  during 
the  time. 

The  series  of  observations  was  completed  by  bolting  together  the 
heavy  iron  bars  and  the  oak-wood  filling  block  with  the  common  f  "bolt, 
the  nut  still  working  very  tightly  on  the  thread. 

This  resisted  the  vibratory  eflfects  of  the.hammer  blows  and  did  not 
back  off  perceptibly  during  a  prolonged  interval  of  hammering. 


GRANITE  AND  SANDSTONE. 


329 


GRANITE   AND   SANDSTONE.  . 
OEAVITE  AHB  SAHDSTOVE. 
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Granite  from  Stone  Mountain,  Cra.,  and  Pine  Mountain  Qnarries, 
Litbonia,  Ga. 

Material  faruished  by  the  United  States  Geological  Survey,  Division 
of  Mineral  Resources. 

Compression  Tests  of  Granite  'From  Stone  Mountain,  Ga. 


V 

^ 

■        -■ 

f 

1 

DimensioDs 

. 

Ultimate 

strength. 

No.  of 

MarkH. 

— — 

. 

—      - 

Sectional 

Finit 



_,   _   ._ 

test. 

1 

Height. 

Coiupi 
Hurf 

•esaed 
ftce. 

area. 

crack. 

Total. 

Per  square 
inch. 

Inehts. 

Inehet. 

Inches. 

"?i.'S- 

Pimnds. 

PoundM. 

Pounds. 

8630 

1 

3.40 

3.38 

3.87 

168.000 

168,400 

14,786 

8831 

1 

3.53 

3.54 

3.53 

12.50 

157,000 

211,200 

16.806 

8832 

1 

1      3.70 

3.75 

3.76 

14.10 

168,000 

176.400 

12,511 

8833 

o 

3.08 

3.01 

3.92 

15.38 

335,800 

335, 800 

21,905 

8834 

2 

4.07 

4.04 

4.06 

16.40 

348,000 

362,100 

22.070 

88a5 

2 

3.77 

3.80 

3.76 

14.20 

804,000 

310.900 

21,756 

8836 

3 

3.59 

3.57 

3.57 

12.74 

272,000 

272.000 

21,350 

8837 

3 

3.83 

,        3.84 

3.84 

14.75 

312,000 

321,800 

21, 783 

8838 

3 

1      4.05 

1        4.02    ! 

4.04 

10.97 

323,000 

364,200 

21,461 

8956 

8 

4.05 

4.02    ; 

4.01 

16.12 

396,000 

403,300 

25, 020 

SP.*)? 

8 

4.04 

4.02    1 

4.03 

16.20 

413,100 

413, 100 

25,500 

8058 

8 

1      4.05 

4.01 

4.02 

16.12 

418,800 

431,500 

26.  770 

8850 

No  mark. 

4.05 

1        4.05 

4.01 

16.24 

305,500 

305.500 

18,  810 

8960 

Xo  mark. 

2.05 

1    -'■'' 

2.01 

4.10 

92,580 

92,580 

22.580 

Pjrrainidal  fractures. 

Transverse  Test  op  Granite  from  Stone  Mountain,  Ga. 

Xo.  487. 


i 


ero3 


Ultimate  8trenp:th  10,140  pounds. 

Modulus  of  rupture,  R  =  lf,G10  pounds  per  square  ineli. 
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GRANITE   AND   SANDSTONE. 


Coefficient  of  Expansion  op  Granite  from  Stone  Mountain, 

Ga. 

One-half  of  fractured  transverse  specimen  No.  487. 
Approximate   dimensions. 
Tf 


Treatment. 

Temper- 
atare. 

Ganged 
leugih. 

Coefficient  of 
(ixpausion. 

In  cold*water  bath , 

33 

212 

33 

251 
33 

10.0009 
10.0080 
10.0010 

10.0014 
10.0019 

1  =--  .00000375 

In  hot'irater  bath 

In  cold-water  batli 

The  wet  stone  inclosed  in  watertight  braHS  case,  and  ex- 
posed in  ft«esinff  mixture  of  ice  and  salt  four  hoars. . . 
In  cold-water  bato 

Sample  taken  from  Abandoned   Quarry  on  Southeastern 
Side  op  Stone  Mountain,  Ga. 

Represents  stone  used  in  the  capitol,  Atlanta,  Ga. 


Treatment. 


Ill  open  air 

In  cold-water  bath 

In  hot-water  bath 

In  cold-water  bath 

The  wet  stone  placed  in  a  brass  case,  and  then  packed 
with  mix  tare  of  ice  and  salt  around  it.  In  this  manner 
the  stone  was  exposed  to  a  temperature  below  freez- 
ing for  a  period  or  eight  honrs  on  two  occasions. 

After  the  second  exposure  and  while  at  a  temperature 
below  250F 

In  cold-water  bath 


Temper-      Gauged 
nturo.         length. 


70 

33 

212 

33 


Below  25 


Inehet, 
20.0166 
20. 0155 
20.0323 
20.0172 


20.0214 
20.0180 


Coefficient  of 
expansion. 


Inek. 


.00000418 
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Gbanite  Fbom:  Pine  Mountain  Quabbies,  Lithonia,  6a. 

COMPKESSION  TESTS. 


No.  of 
tost. 


9305 
9206 
9207 


Dimensions. 


Height. 


Inehst. 
8.50 
3.99 
4.01 


Compressed  surface. 


Inehet. 
3.62 
4.01 
4.01 


Inches. 
3.51 
4.02 
4.01 


Seotionsl 
area. 


I  First  crack. 


I 


S*j.  inchsM. 
12.35 
16.12 
16.08 


Pounds. 
810.000 
386,000 
422,000 


Ultimate  strength. 


I 


Total. 


Per  square ' 
inch.       I 


Pounds. 
336,900 
428,600 
471,900 


Pounds, 
27,279 
26,688 
29,347 


Sandstone  Oontbibuted  by  the  Victob  Sandstone  Company 

Chitwood,  Obeg. 

No.  10086. 


i 


Sectional  area,  4'^03  by  6''.07  =  24.46  square  inches. 
First  crack  at  145,000  pounds.    Ultimate  strength,  153,700  pounds  = 
6,284  pounds  per  square  inch. 
Pyramidal  fracture. 


Chemical  composition. 


Per  cent. 

SiUca 72.46 

Oxide  of  iron 10.80 

.-(Alumina 12.60 

Lime 4.10 

, Magnesia Trace. 
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BRICKS   AND   TERRA   COTTA. 
COMPRESSION  OF  BRICKS. 
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No.  of 
test. 


I  8841 
8842 
8843 

8844  a 

8845  a 
8840 
8847 

8848 

8849 
8850 

8851 


Description. 


I 


Dimensions. 


Height.      C-jK^ 


Buff  color,  No.  38 

....do 

-...do 

...do 

-...do 

White  enameled . 
....do 

....do 

...do 

....do 

....do 


Inehet. 
2.50 
2.47 
2.47 
4.07 
4.06 
2.87 
2.01 

2.8» 

2.88 
2.87 

2.90 


Inches, 
4.04 
3.96 
3.03 
2.40 
2.41 
4.47 
4.51 

4.51 

4.40 
4.49 

4.48 


Inches. 
8.17 
8.16 
8.18 
8.12 
8.15 
0.07 
9.10 

9.09 

9.06 
9.07 
0.06 


Sec. 
tional 
area. 


8q.  in 
33.01 
32.31 
82.15 
19.49 
19.64 
40.54 
41.04 

41.00  { 

40.68 
40.72 

40. 59  { 


First 
crack. 


Pounds. 

176,000 

211,000 

156,000 

113,600 

117,300 

6199,600 

6 157. 000 

154,000 

6157,000 

6186.000 

182,000 

160,000 

6 178, 000 


Ultimate  strength. 


Total. 


Pounds. 
251,200 
270,700 
270,900 
113.600 
117,300 
205,800 
187,900 


Per 
square 
iuch. 


Pounds. 
7,594 
8,378 
8.420 
5,829 
6,972 
5.076 
4,578 


I    194,600         4,746 


194,200 
184,500 

190,800 


4,774 
4.531 

4,700 


a  Bricks  tested  on  edge. 
6  Enamel  cracked. 


The  sunken  panels  in  the  enameled  bricks  were  filled  with  Portland 
cement,  which  was  allowed  to  set  one  month  before  testing.  The  faces 
were  leveled  with  plaster  of  pans  immediately  before  testing. 


Compression  Tests  of  Half  Bricks  after  Fracture  by 
Transverse  Loads. 

TESTED  DR5r. 


No.  of 
test. 

Description. 

Trans- 
verse 
test  No. 

478 

Dimensions. 

Sec- 
tional 
area. 

Ultimate  strength. 

H-Kbt.      C<«np«««d 

First 
crack  r 

Total. 

Per 
square 
inch. 

8884 
8885 

Buff 

Inches.  Inches. '  Inches.    Sq.in. 

2.40          4.00     1     3.04     1     16.11 

Pounds.       Pounds. 
121,000         132,200 
132, 900         134. 700 

Pounds. 
8,206 
7,701 

do 

479         2.40         4.33     ;     4.04     '     17.49 

1 

HALF  BRICKS  TESTED  WET. 

[Immersed  in  cold  water,  which  was  increased  in  tomperatnre  to  212<^  F.  by  admission  of  steam,  then 
allowed  to  cmil  to  about  95°  F.  in  the  bath.    Total  time  of  immersion.  16  hours.] 


8801    1  Buff. 

478 
479 

2.40 
2.40 

4.04 
3.83 

3.94 
4.04 

l.'i.92 
15.47 

100.900 
102,000 

100,900 
111,600 

0.903 
7,207 

8g92     do 
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Transverse  Tests. 
Bricks  contributed  by  Gladding,  McBean  &  Co.,  San  Francisco,  Oal. 


Description. 

Distance 
between 
end  sup- 
ports. 

Dimensions. 

Ultimate 

strength. 

Ko.of 
test. 

Breadth. 

Depth. 

T^otal. 

Modnlas 
of  mp- 
tnre,B. 

478 
479 

Bnff  color 

6 
6 

3.94 
4.04 

Inches.     Pounds. 
2.40          2,401 
2.40    '      2  10K 

Pounds. 
952 
849 

do 

Modulus  of  rupture  computed  by  the  formula 

3P1 

^=2bap 


Shearing  Tests. 
Bricks  contributed  by  Gladding,  McBean  &  Co.,  San  Francisco,  Cal. 


^t2;f  1     Description. 

1 

Shearing  dimen- 
sions. 

Shearing 
area. 

Trans- 
verse frac- 
ture devel- 
oped on 
tension 
side. 

Shearing  strength. 

Surfaces 
sheared. 

Total. 

Per 
sqaare 
inch. 

Pounds. 
1,044 
1,153 

483    ;  Bnff  color 

486     do 

1 

Inehss. 

3.91X2.40X2 
8.97X2.38X2 

8q.  in. 
18.77 
18.90 

Pounds. 
2.800 
2,400 

Pounds. 
19,600 
21,800 

Two. 
Do. 

Compression  Tests. 

Bricks  contributed  by  tbe  Akron  Hydraulic  Press  Brick  Company, 
Cleveland,  Ohio. 


No.  of 
test. 

Description. 

Dimensions. 

Sectional 
area. 

VSi 

33.74 
84.15 
83.74 
82.00 
82.16 
82.08 
31.92 
81.92 
81.92 
81.76 
31.80 
32.00 
81.96 
31.76 
81.72 
32.00 

First 
crack. 

TJltimat«  strength. 

Height 

surface. 

Total. 

Per 
square 
inch. 

8862 
8853 
8854 
8839 
8855 
8856 
8857 
8858 
8859 
8860 
8861 
8862 
8863 
8840 
8864 
8865 
8866 

Shadel 

do 

2.42 
2.43 
2.45 
2.34 
2.88 
.    2.39 
2.41 
2.36 
2.36 
2.35 
2.35 
2.33 
2.33 
3.33 
2.37 
2.32 
2.82 

Tnehes. 
8.25 
8.25 
8.27 
8.23 
8.06 
8.10 
8.08 
8.02 
8.02 
8.00 
8.02 
8.01 
8.04 
8.01 
8.00 
7.97 
8.04 

Inches. 
4.12 
4.09 
4.13 
4.10 
3.97 
8.97 
8.97 
8.98 
3.98 
3.99 
8.96 
8.97 
3.98 
8.99 
8.97 
3.98 
8.98 

Pounds. 
204,000 
239,000 
190,000 
309,000 
299,000 
294,000 
323,000 
365,000 
410,000 
318.000 
424,000 
471,000 

Pounds. 
868,000 
839,100 
805,200 
472.600 
404,700 
892,900 
446,200 
427,900 
509,400 
479,900 
502,800 
617. 100 

Pounds. 
10.827 
10.050 
8,937 
14,007 
14,522 
12,217 
13,909 
13, 405 
15,059 
15,034 
18.665 
19,405 
18,144 
20,278 
19,757 
25,220 
20,219 

do 

Shade2 

Shade4 

....  do 

do 

Shade8 

do 

do 

Shade  12 

do 

do 

Shade  16 

do 

do 

370,000    1      680,600 
405, 000          648. 100 
448. 000          627. 600 
291,000       a800,000 
474.  000            647.  000 

do 

a  Brick  not  fractured ;  sastained  tbe  maximum  load  of  the  testing  machine. 
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Compression  Tests  of  Half  Bricks  after  Fracture  by  Trans- 
verse Loads. 

TESTED  DRY. 


No.  of 
test. 


887U 
8880 
8881 


DlmenBions. 


Marks. 


Trans- 
I  verse 
•    teat 


Shade  1.. 
Shade  4  . . 
Shade  8  . . 
Shade  12 . 
Sha<le  Ifl  . 


Si:  : Height.!  ""Z^t^T" 


473 
474 
475 
476 
477 


Soction- 
al  area. 


Inehea. 

TneJtet. 

Inches. 

2.36 

4.06 

4.09 

2.35 

4.06 

8.00 

2.32 

4.rd 

3.06 

2.30 

4.83 

3.97 

2.31 

4.82 

3.96 

First 
crock. 


So.  in.  Pounds. 

16.60  158.000 

16.08  I  175,000 
18.82  I  206,000 
10.17    !  275,000 

10.09  329,000 


Ultimate  strength 


ToUl. 


Pounds. 
167,000 
196.500 
255,800 
360.600 
381,800 


'•I 

'"      I 
Per 
square 
inch. 


Pounds. 
10,006 
12.220 
13,592 
18,811 
20.000 


HALF  BRICKS  TESTED  WET. 


1  Immersed  in  cold  water,  which  was  incnmsed  in  temperature  to  212^  F.  hy  admission  of  steam,  then 
allowed  to  cool  to  about  63°  F.  in  the  hath.    Total  time  of  immersion,  16  hours.] 


1    8886 

Shade  1  ... 

473 

2.36 

4.18 

8887 

Shade  4  . . . 

474 

2.35 

4.03 

8888 

Sha<1e  8  . . . 

475 

2.32 

8.31 

8889 

Shade  12.. 

476 

2.30 

3.21 

8890 

Shade  16  . . 

477 

2.31 

3.15 

4.09 

17.10 

3.96 

15.96 

3.98 

13.17 

3.97 

12.74 

3.96 

12.47 

130,000 
182,000 
106,000 
173,000 
78,000 


180,200 
191. 100 
160,900 
216,500 
262.400 


10.538 
11.974 
12,  217 
16.993 
21,042 


Transverse  Tests. 

Bricks  contributed  by  tbe  Akron  Hydraulic  Press  Brick  Company, 
Cleveland,  Ohio. 


No.  of 
test.  , 


473 
474 
475 
476 
477 


Description. 


Dimensions. 


Distance  I 


Shade  1 . 
Shsde  4 . 
Shade  8 . 
Shade  12 
Shade  16 


between 
end 

supiM>rts. 

Breadth. 

Inches. 

Inches. 

C 

4.09 

0 

3. 90 

0 

3.98 

G 

?.97 

6 

3.96 

Ultimate  strength.  I 


Depth.   I    Total. 


,  Modulus 
;   ofrop- 
i   tiiro,R. 


Inches.   '  Pounds.     Pounds. 


2.36 
2.35 
2.32 
2.30 
2.31 


I 


3,6 

S,C04 

4.138 

5,160 

4,998 


1,447 
1,483 
1,739 
2,211 
2,127 


BRICKS  AND  TERRA   COTTA. 

Shearing  Tests. 
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Bricks  contributed  by  the  Akron  Hydraulic  Press  Brick  Company, 
Cleveland,  Ohio. 


„                   Shearing  strength. 
Transverse                **          " 

No.  of 

tost. 

Description. 

Shearing  dlmen- 
■iona. 

Shedring 
area. 

fracture 

doveloped 

on  tension 

side. 

Total. 

Per 
sqaare 
inch. 

Snrfaoca 
sheared. 

Inehet. 

Sq.in. 

Pounds.    ,  Pounds. 

Pounds. 

480 

Slia<lel 

4.10X2.41X2 

10.  *6 

6,410        25.900 

1.311 

Two. 

481 

Sbade4 

3.96X2.35<2 

18.61 

7, 000        25, 200 

1.854 

Do. 

482 

ShaileS 

3.07x2.34X2 

18.58 

5, 400         29, 100 

1,566 

One. 

483 

Shade  12 

3.00^2.33X2 

18.45 

-      9, 600         41, 700 

2.260 

Do. 

484 

Shade  16 

3.06X2.31X2 

18.20 

9,000    1     55.400 

1 

3,020 

Two. 

Compression  Tests  of  Paving  Bricks  prom  the   Portland 
Stoneware  Company,  Portland,  Me. 


I 


Comers  rounded 
-^dbout  ^U  radius. 


t 


Bricks  tested  on  edge. 


Diraensiona. 


No.  oi*  I 
te.st. 


Description. 


9229 
9230 
0231 


Light  bnmt . . . 
.do  . 


....do.. 


0232  I  Medium  burnt.. 

9233  , do 

9234     do 

,    9235  Darlc  brown.... 

9236    ! do 

I    9237     do 


L_ 


Bright. 


Inches. 
3.88 
3.87 
3.90 
3.88 
3.95 
3.88 
3.93 
3.27 
8.27 


Sectional' 


Compressed 
surface. 


Inches. 

Indus. 

3.21 

8.99 

3.24 

9.02 

3.21 

8.09 

3.19 

8.93 

8.22 

8.99 

3.22 

8.99 

8.26 

9.05 

3.27 

0.04 

3.27 

9.10 

.First  crack. 


Ultimate  strength. 


So.  in» 
28.86 
20.22 
28.86 
28.49 
28.95 
28.95 
20.50 
29.56 
20.94 


Pounds. 
102,000 
135,01)0 
121,000 
118,000 
78,000 
117,000 
136,000 
124,000 
136,000 


Total. 


Pounds. 
107, 100 
210, 200 
162, 100 
260,800 
122, 100 
244,200 
212, 100 
207.500 
206,900 


Per 
square 
inch. 


Pounds. 
6,829 
7,193 
5,610 
9.154 
4.217 
8,435 
7,190 
7,019 
6,910 
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Tbansyebse  Tests   of   Paving  Bricks  from  thb   Portland 
Btonewarb  Company,  Portland,  Me. 


No.  of 
teat. 

1 

Description. 

Distance 
between 
end  sup- 
ports. 

Dtmensiona. 

Ultimate  strength.  | 

Breadth. 

Depth. 

Total. 

Modulus 
of  rup- 
ture, K. 

488 

489 
490 
491 
492 
493 

1 

Light  burnt 

IneksM. 

InehM. 
3.21 
8.18 
3.22 
3.19 
3.14 
3.21 

8.88 
3.90 
8.89 
3.88 
8.85 
3.90 

Pounds. 
13,120 
5,720 
7.140 
7.830 
7.320 
6,960 

Pounds. 
2.444 
1.064 
1.819 
1,468 
1,416 
1,287 

do 

Medium  burnt 

do 

Dark  brown 

do 
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COMPBESSIOH  TESTS  OF  COHCKETE  CUBES  AITD  GOLUMHS. 

Forty-eight  specimens  are  included  in  ibis  series  of  tests.  Of  this 
number,  thirty-eight  were  contributed  by  the  Aberthaw  Construction 
Company,  Boston,  Mass.,  and  ten  by  Sooysmith  &  Co.,  New  York. 

The  specimens  furnished  by  the  Aberthaw  Construction  Company 
were  in  two  principal  series,  each  having  a  composition  of  1  cement,  3 
sand,  and  6  broken  stone,  one  series  having  been  mixed  by  hand  and 
the  other  by  machine. 

The  specimens  were  12"  by  12"  in  cross-section  dimensions,  and 
ranged  in  height  from  2  feet  to  14  feet.  Their  ages  when  tested  were 
from  34  to  48  days. 

There  was  an  additional  series  of  machine-mixed  columns  in  which 
difiereut  mixtures  of  concrete  were  used,  the  proportions  of  cement, 
sandi  and  broken  stone,  together  with  the  principal  series  being — 

1  :3  :6 
1  :4  :8 
1  :  5  :  10 
1  :  6  :  12 
1  :  7  :  13 

There  were  also  two  columns  having  four  longitudinal  bars  of 
J"  square  twisted  steel,  embedded  about  2"  &om  the  sides,  in  each  for 
the  purpose  of  strengthening  them. 

The  columns  were  built  in  one  of  the  arsenal  storehouses  by  expe- 
rienced men  in  the  employ  of  the  Aberthaw  Construction  Company, 
ifoUowing  ordinary  working  conditions  of  construction. 

They  were  made  in  vertical  molds,  which  were  filled  continously  and 
set  as  one  mass.  A  spade  was  used  against  the  faces  of  the  molds  to 
bring  the  mortar  to  the  surfaces  and  secure  full  corners,  the  concrete 
also  being  tamped. 

Alsen's  Portland  cement  was  used  throughout,  the  sand  was  from  a 
pit  near  the  arsenal,  and  the  broken  stone  a  red  trap  rock  from  quarries 
in  Waltham,  Mass. 

The  manner  of  mixing  the  hand-made  concrete  was  ns  follows:  Six 
barrels  of  broken  stone  were  spread  out  evenly  and  covered  with  three 
barrels  of  sand  and  one  barrel  of  cement. 

These  were  turned  dry  twice  with  shovels,  and  subsequently  small 
portions,  as  required,  were  wet  and  turned  at  least  four  times. 

On  December  3, 189G,  the  2,  4,  G,  and  8  foot  columns  were  made,  and 
on  December  4  the  10, 12,  and  14  foot  columns. 

The  molds  were  removed  December  18  and  19,  and  four  days  later 
the  surface  porosity  of  some  of  the  columns  was  plastered  with  neat 
cement. 

The  columns  with  machine-mixed  concrete  were  built  between  the 
dates  of  February  17  and  20, 1897. 

A  rotary  drum  mixer,  shown  by  the  accompanying  photograph,  was 
used,  making  about  ten  rotations  per  minute. 

Into  this  machine  the  wat<2r  was  first  put,  then  the  stone,  which  was 
followed  by  the  sand,  and  finally  by  the  cement. 

The  machine  was  operated  from  five  to  ten  minutes  with  each  charge 
of  concrete,  buckets  within  the  drum  turning  the  concrete  while  the 
machine  rotated. 

The  columns  of  hand-mixed  concrete  ranged  in  compressive  strength 
from  844  to  1,072  pounds  per  square  inch,  while  the  machine-mixed 
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specimens  of  the  same  composition,  1:3:6,  ranged  from  807  to  1,500 
pounds  per  square  inch.  The  machine-mixed  concrete  gave  the  higher 
average  strength. 

The  columns  failed  by  the  direct  crushing  of  the  material.  It  was 
not  apparent  that  the  ultimate  strength  nor  the  location  of  fractures 
were  directly  influenced  by  their  heights. 

Micrometer  observations  on  the  compressibility  of  the  material  and 
the  permanent  sets  developed  were  taken  on  all  columns  6  feet  and 
upward  in  height. 

Individually,  columns  of  the  same  composition  showed  considerable 
variation  in  the  total  compression  of  the  material  and  in  resilience. 
Comparing  the  mean  results  often  hand-mixed  and  ten  machine-mixed 
columns  of  the  comi^ositiou  1:3:6,  more  uniform  results  are  found,  and 
the  compressibility  of  these  two  series  are  nearly  the  same  up  to  loads 
of  500  pounds  per  square  inch.  Above  this  limit  the  hand-mixed 
columns  compressed  the  more  rapidly. 

The  leaner  mixtures  generally  showed  greater  compressibility  and 
also  greater  resilience  than  the  richer  ones,  although  there  are 
conspicuous  exceptions  to  this  statement. 

The  moduli  of  elasticity  were  computed  and  for  this  purpose  the  sets 
were  deducted  from  the  total  compressions;  that  is,  basing  the  compu- 
tations on  the  resilience  of  the  column  in  each  instance. 

There  is  a  tendency  toward  the  development  of  lower  moduli  of  elas- 
ticity as  the  compression  loads  increased.  These  results  are  exhibited 
in  tabular  form. 

In  the  details  of  the  tests  the  figures  showing  the  compression  of  the 
material  and  the  sets  are  from  observations  taken  immediately  after  the 
loads  were  applied  or  released  as  the  case  might  be. 

There  is  a  sluggish  response  of  the  material  to  variations  in  lolul, 
which  becomes  particularly  noticeable  when  high  stresses  are  reached 
or  when  there  is  a  wide  variation  in  the  load  between  two  observations. 

Of  the  material  contributed  by  Sooysmith  &  Co.,  the  silica- Portland 
cement  concrete  cubes  were  made  between  the  dates  November  14  and 
27, 1895. 

The  three  individual  cubes  were  tested  June  7, 1897,  and  the  column 
composed  of  nine  cubes  on  July  6, 1897. 

The  composition  of  these  twelve  cubes  was:  Silica-Portland  cement, 
1  part;  coarse  clean  grit  sand  from  Port  Eaton,  L.  I.,  2  parts,  and 
quartz  gravel  from  Port  Eaton,  L.  I.,  3  parts.  The  gravel  ran  from  one- 
half  inch  to  2  inches  diameter. 

The  cubes  of  Alsen's  cement  concrete  were  made  as  follows: 

All,  1  and  2  on  March  15, 1897. 

A12, 1  and  2,  respectively,  on  March  19  and  20, 1897. 

The  tests  were  made — 

All,  1— April  10, 1897. 

All,  2— April  17, 1897. 

A12, 1— April  19, 1897. 

A12,  2— April  20, 1897. 

A12,  3  and  4— June  7, 1897. 

Thecompositionof  All,  land2,  wa«:  Al8en'scement,lpart;  washed 
Cow  Bay  sand,  2^  parts;  crushed  stone,  limestone  from  the  Hudson 
Eiver  Stone  Company,  5  parts. 

A12, 1  and  2 :  Alsen's  cement,  1  part;  washed  Cow  Bay  sand,  3  parts; 
Tompkins  Cove  broken  limestone,  6  parts. 

The  behavior  of  the  silica-Portland  cement  concrete  column  was  simi- 
lar to  tlie  columns  hereinbefore  referred  to  in  respect  to  the  increased 
compression  and  resilience  under  higher  loads. 
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Applio<l 

loaaHper 

square 

inch. 

Hand- 
mixed  con- 

Machine-mixed concrete. 

crete. 

Mean  coni- 
pres«ion. 

Mean 
reeilionco. 

Saoceewive 
difference 
in  mean 
resilience. 

Mo<lula8  of 
elasticitv  per 
aquare  Inch. 

Pounds. 

Mean  com- 
presaion. 

Poufids. 
100 
200 
300 
400 
500 
600 
700 
800 

Inch, 

0. 

.0014 
.0031 
.0051 
.0076 
.0106 
.0140 
.0195 

Inch, 

0. 

.0015 
.0031 
.0050 
.0070 
.0095 
.0122 
.0156 

Insh. 

0. 
.0010 
.0022 
.0036 
.0051 
.0068 

.0108 

Inch. 

0. 
.0010 
.0012 
.0014 
.0015 
.0017 
.0018 
.0022 

5,000.000 
4,167,000 
3,571,000 
3,  im,  000 
2,i)41.()00 
2,778,000 
2,273,000 

Between  loads 
per  square 
inch  of— 

Modulus  of  elasticity  per  square  inch. 

Mach 

Maximum. 

Pounds. 
No.  8930 
4,878,000 

No.  8934 
3,571,000 

ine-mixod  concrete.                1 

1 

Maximum. 

Minimum. 

Mean. 

Minimum. 

Mean. 

Pounds. 
3, 921, 000 

2,632,000 

Pounds. 
100  and  500 

500  and  800 

Pounds. 
No.  8767 
4,255,000 

No.  8768 
2,586,000 

Pounds, 

No.  8763 
2,703.000 

No.  8763 
1,765.000 

Pounds, 
3,270,000 

2,083,000 

Pounds. 
No.  8948 
3,125,000 

No.  8948 
2, 113, 000 

H.  Doc.  164.- 
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HAHB-MIXBD  COHGRETE. 

Composition  1:3:6,  consisting  of  a  mixture  made  of  1  barrel  Alsen 
cement,  3  barrels  sand,  and  (i  barrels  broken  stone,  of  which  4  barrels 
were  of  IJ"  rinj?  stone  and  2  barrels  J"  ring  stone. 

The  columns  were  made  and  set  in  a  cold  storehouse  unprovided  with 
artifi<;iai  heat.    They  were  made  December  3  and  4,  189G. 

Columns  tested  in  horizontal  x)ositions. 

No.  8776. 

Two-foot  column. 

Forty-seven  days  old. 

Height,  24".23. 

Weight,  294  x)ounds=:145  ]>ounds  i)er  cubic  foot.  Not  counter- 
weighted. 

Cross-section  dimensions,  12".03  by  12".02. 

Sectional  area,  144.6  square  inches. 

Ultimate  strength,  154,950  pounds  =  1,072  pounds  per  square  inch. 

Opened  cracks  6"  from  the  lower  end  of  the  column  in  the  vicinity 
of  a  iK)rou8  place  in  the  concrete. 

No.  8777. 
Two-foot  column. 
Fortv-seven  days  old. 
Height,  24''.20. 

Weight,   294  i)ounds  =  145  pounds  per  cubic  foot.    Not  counter- 
weighted. 
Cross-section  dimensions,  12".02  by  12".04. 
Sectional  area,  144.7  square  inches. 

Ultimate  strength,  132,680  ]K)unds  =  917  ix)unds  per  S(|uare  inch. 
Opened  cra^i^s  8''  from  the  lower  end  of  the  column. 

No.  8774. 
Four-foot  column. 
Forty-seven  days  old. 
Height,  48" .25. 

Weight,  682  pounds  =  144  x>ounds  ])er  cubic  foot.    Not  counter- 
weighted. 
Cross-section  dimensions,  12".02  by  12".04. 
Sectional  area,  144.7  square  inches. 

Ultimate  strength,  154,400  iwunds  =  1,067  ])ounds  per  square  inch. 
Opened  cracks  18"  from  lower  end. 

No.  8776. 
Four-foot  column. 
Forty  seven  days  old. 
Height,  48".30. 

Weight,  680  pounds=144   pounds   per  cubic  foot.     Not  counter- 
weighted. 
Cross-section  dimensions,  12".02  by  12".02. 
Sectional  area,  144.5  square  inches. 

Ultimate  strength,  163,680  pounds  =  1,132  pounds  per  square  inch. 
Opened  cracks  in  the  vicinity  of  the  u])per  end  of  the  column. 
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No.  8772. 

Six-foot  column. 

Forty-six  days  old. 

Height,  72".08. 

Gounterweight  at  middle,  460  pounds. 

Cross-section  dimensions,  12".02  by  12".04. 

Sectional  area,  144.7  square  inches. 

Gauged  length,  50". 


Applied  loads. 


Total. 


Poundi. 
14,470 
28,940 
43,410 
57,880 
72,350 
14, 470 
72,350 
86,820 

101.290 

115, 760 
14, 470 

122, 100 


Per  nqaant 
inch. 


Pounds. 
100 
200 
300 
400 
500 
100 
500 
600 
700 
8(K) 
100 
844 


In  gauged  length. 


Compres- 
sion. 


Set. 


Inch. 
0. 
.0013 

Inch. 
0. 

.0031 

.0052 

.0081 

.0013 

.0082 

.0115 

.0165 

.0268 

.0117 



Remarks. 


Initial  laa<1. 


Ultimate  Htreugtli. 


Opened  cnu'ks  at  lower  end  of  column,  from  the  end  extending  15'' 
along  its  length. 


No.  877a. 
Six-foot  column. 
Forty -six  days  old. 
Height,  72".30. 

Weight,  870  pound8=143  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".06  by  12".04. 
Sectional  area,  145.2  Si^uare  inches. 
Gauged  length,  60". 


Applied  loads. 


Total. 


Pounds. 
14, 520 
29,040 
43,560 
58,080 
72.600 
14,520 
72,600 
87,120 

101,  640 

116, 160 
14,  520 

152,  200 


Per  square 
iucu. 


Pounds. 
100 
200 
300 
400 
500 
100 
600 
600 
700 
800 
100 
1,048 


In  ganged  length. 


CompreM- 
sion. 


Set. 


Inch. 
0. 
.0016 

Inch. 
0. 

.0034 

.0055 

.0081 

.0016 

.0084 

.0111 

.0149 

.0202 

.0061 

Remarks. 


Initial  load. 


Ultimate  strength. 


Opened  cracks  near  the  middle  of  height  of  column. 
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No.  8767. 
Eight-foot  column. 
Forty-two  days  old. 
Height,  9G".35. 

Weight,  1,177  XHiands  =  146  i)oands  per  cubic  foot. 
Couuterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".02  by  12".08. 
Sectional  area,  145.2  square  inches. 
Gauged  length,  50'^ 


Applied  loads. 


Total. 


Poundt. 

14.520 

20,010 

43.  MO 

58,  080 

72,600 

14,520 

72,600 

87,120 

101, 640 

116,160 

14,  520 

116,100 

14, 520 

116, 160 

130,680 


14, 520 


135,700 


rer  aqaare 
inch. 


PoundB. 
100 
200 
300 
400 
500 
100 
500 
600 
700 
800 
100 
800 
100 
HftO 
000 
900 
100 


In  gaugod  length. 


Compres- 
sion. 


Inch, 

0. 
.0010 
.0022 
.0036 
.0058 


.0054 
.0072 
.0097 
.0142 


.0149 


.0154 
.0178 
.0184 


Set. 


Remarks. 


Inch. 
0. 


.0006 


.0033 


.0037 


.0051 


Initial  IomI. 


After  1  minute. 


Ultimate  strength. 


Opened  cracks  from  5'^  to  2C  from  the  upper  end  of  the  column. 
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No.  8768. 
Eight-foot  colamii. 
Forty-two  days  old. 
Height,  96''.36. 

Weight,  1,176  pounds  =  145  pouuds  per  cnbic  foot. 
Couuterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".02  by  12".10. 
Sectional  area,  145.4  square  inches. 
Gauged  length,  60". 


Applied  loadH. 


Total. 


Per  nquare 
I       incli. 


lu  gaugecl  loDgth. 


Comprcfl-  ,.  . 

8ion.  ^*- 


rounds.   I     Pounds. 


14, 540 

29,080 

43,  620 

&8, 160 

72,700 

14,540 

72,700 

87,240 

101,780 

116,320 

14.540 

116,320 

130,860 

14,540 


100 
200 
300 
400 
500 
100 
51K) 
600 
700 
800 
100 
800 
OOO 
100 


liVCh. 

0. 
.0014 

Inch. 
U. 

.0031 

.0049 

.0069 

.0010 

.0069 

.0089 

.0112 

.0141 

.0024 

.0145 

.0165 

.0030 

Opened  cracks  at  a  distance  of  8"  to  18' 
column. 


from  the  upper  end  of  the 


No.  8765. 
Ten -foot  column. 
Forty  days  old. 
Heiftht,  120^.52. 

Weight,  1,435  i>ound»r=  142  pounds  per  cubic  foot 
Counterweight  at  middle,  625  pounds. 
Cross-section  dimensions,  12",04  by  12".05. 
Sectional  area,  145  square  inches. 
Gauged  length,  60". 


Applied  loads. 


ToUl. 

Per  HQuaro 

Pounds. 

Pounds. 

14,500 

100 

29,000 

200 

48,500 

300 

58,000 

400 

72,500 

500 

14,500 

100 

72,500 

500 

87,000 

600 

101,500 

700 

116,000 

8U0 

14,500 

100 

110,000 

8!H) 

14,500 

](K) 

131,800 

009 

In  gauged  length. 


Coniprea- 
Bion. 


Inch. 

0. 

.0018 
.0038 
.0064 
.0093 


•  Set. 


Inch. 
0. 


.0024 


.0097 
.0126 
.0161 
.0211 


.0223 


.0070 
.'6079' 


Kemarks. 


Initial  load. 


TTltimate  strength. 


OjKMied  cracks  at  bottom  end  of  column  from  the  end  along  2  feet. 


COMPRES8ION   OF   CONCRETE   COLUMNS. 

No.  8766. 
Ten-foot  colnmn. 
Forty-one  days  old. 
Height,  120".53. 

Weight,  1,443  poand^  =  143  pounds  per  cubic  foot. 
Counterweight  at  middle,  625  pounds. 
Gross- section  dimensions,  12^^03  by  12'M)4. 
Sectional  area,  144.8  square  inches. 
Gauged  length,  50''. 
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Applieil  londs. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 

iDOh. 

Compree- 
eion. 

Set. 

Poundi. 
14,480 
28,060 
43.440 
57.020 
72.400 
14,480 
72,400 

Pounds. 

100 
200 
3U0 

Inek. 

0. 
.0012 
.0020 

Ineh. 
0. 

Initial  load. 

After  5  m  inn  tea. 
AfU^r  10  minutes. 
After  15  niinutee. 

After  6  minutes. 
I)o. 

After  2  minntes. 

Loiul  left  on  column  overnight,  16  hours. 

Load  found  on  column  in  the  morning. 

Ultimate  strength. 

400              -0015 

500 
100 
GOO 
500 
500 

.0060 

.0007 

.0060 

.0071 
-0071 

500               -  0071 

86,880 
101. 360 

600 
700 
700 
800 
800 
100 
500 
500 
500 

.0086 
.0124 
.0141 
.0170 
.0186 

115,840 

14.480 
72,400 

.0050 

.6i28 
.0129 

72,400 
71,500 
72,400 
14.480 
72,400 
14,480 
72.400 
86,880 
101,360 
115.840 
14,480 
116.800 



500 
100 
500 
100 
500 
600 
700 
800 
100 
807 

.0121 

.00.50 

.0120 

.0050 

.0110 
.0137 
.0150 
.0188 

.0054 

Opened  cracks  from  bottom  end  along  12''  of  column. 
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Ko.  8763. 
Twelve-foot  liolumn. 
Thirty-nine  days  old. 
Height,  1M".61. 

Weight,  1,749  poands=144  pounds  per  cable  foot. 
Connterweiglit  at  middle,  760  pounds. 
Gross-section  dimensions,  12".03  by  12".05. 
Sectional  area,  144.9  square  inches. 
Gauged  length,  50''. 


AppUed  loadB. 

In  gauged  length. 

Ben&arks. 

Total. 

Per  aaaare 
incn. 

Compree- 
aion. 

Set. 

PoundM. 
14,490 
28,960 
43,470 
57,960 
72,450 
14,490 
72,450 
14,490 
72,450 

Pound*. 
100 
200 
300 
400 
500 
100 
500 
100 
500 
500 
500 
500 
500 
500 
500 
500 
100 
500 
500 
5U0 
600 
700 
700 
700 
700 
800 
800 
800 
100 
100 
100 
800 
100 
947 

Inch. 

0. 

.0017 
.0037 
.0065 
.0102 

Inch. 
0. 

Initial  load. 
A.rt6r  1  miniito. 

.0028 

.010« 

.0032 

.0108 
.0112 
.0116 
.0120 
.0122 
.0125 

After  5  minutes. 

After  10  miuutee. 

Aft«r  15  niinnteH. 

Aft«r  20  minut'ee. 

.0126 

Alter  25  minntea. 

.0127 

After  30  minuted. 

After  5  minntea. 
After  10  minntea. 

After  2  minntea. 
After  5  minutes. 

14.490 
72,450 

.0052 

.0127 
.0131 
.0132 
.0156 
.0191 
.0215 
.0225 
.0232 
.0265 
.0285 
.0299 

""m'mo" 

101,430 

After  JO  minutea. 

115,920 

After2miuuteM. 
After  5  minntea. 

After  2  fninntea. 
After  5  minntea. 

Ultimate  strength. 

14,490 

.OUO 
.0136 
.  0134 

115,920 

14,490 

187,300 

.0310 

.0147 

Opened  oblique  cracks  from  6"  to  30"  from  the  bottom  of  the  column. 
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No.  8764. 
Twelve-foot  column. 
Thirty-nine  days  old. 
Height,  144".87. 

Weight,  1,763  poands=144  pounds  per  cubic  foot. 
Counterweight  at  middle,  760  pounds. 
Gross-section  dimensions,  12".04  by  12".05. 
Sectional  area,  145  square  inches. 
Gauged  length,  50'\ 
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Applied  loads. 


Total. 


Poundt. 
14,500 
29,000 
43,500 
58.000 
72,500 
14.500 
72,600 
87,000 

101.500 

116,000 
14.500 

116,000 
14,500 
29,000 
43, 500 
58,000 
72,500 
58,000 
43.500 
29,000 
14,500 

130,500 
11,500 

142,100 


Per  square 
inch. 


Pounds. 
100 
200 
300 
400 
500 
100 
500 
000 
700 
800 
100 


100 
200 
300 
400 
500 
400 
300 
200 
100 
900 
100 
980 


III  gsknged  length. 


Compres- 
sion. 


Set. 


Inch. 
0. 
.0007 

Inch. 
0. 

.0018 

.0036 

.0056 

.0005 

.0058 

.0081 

.0117 

.0167 

.0041 

.0179 

.0051 

.0063 

.0082 

.0102 

.0122 

.0107 

.0090 

.0071 

.0051 

.0267 

.0093 

Remarks. 


Initial  load. 


Ultimate  stren^h. 


Opened  oblique  cracks  at  upper  end  of  the  column  from  the  top 
extending  downward  2  feet. 
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No.  8759. 

Fourteen-foot  column. 

Thirty-four  days  old. 

Height,  168".70. 

Weight,  2,052  pounds=145  pounds  per  cubic  foot. 

Counterweight  at  middle,  TOO  pounds. 

Cross-section  dimensions,  12".0l  by  12".03. 

Sectional  area,  144.5  square  inches. 

Gauged  length,  50". 


Applied  loadA. 

In  ganged  length. 

Bemarks. 

Total. 

rer  square 
inoli. 

Coniprea- 
sion. 

Set. 

Inch. 
0. 

Pounds. 
14, 460 
28,900 
43,350 
57,800 
72,250 
14.450 
72.250 
86.700 

Poundt. 
100 
200 
300 
400 
500 
100 
500 
600 
600 
700 
700 
800 
800 
100 
100 
800 
100 
086 

Inch. 

0. 

.0020 
.0040 
.0062 
.0088 

Initial  load. 

After  1  minnie. 

Do. 

Do. 
After  3  niinatea. 

Ultimate  strength. 

.0032 

.0095 
.0123 
.0129 
.  OlIW 
.0170 
.0208 
.0218 

101. 150 

115,600 

14,450 

.0092 
.0088 

115,600 
14,450 
135,300 

.0225 

.0098 

Opened  oblique  cracks  from  10"  to  30"  from  upper  end  of  the  column. 


COMPRESSION   OF   CONCRETE   COLUMNS. 

No.  8760. 
Foarteen-foot  colamu. 
Thirty-live  day8  old. 
Height,  168".76. 

Weight,  2,061  pounds  =  145  pounds  i>er  cubic  foot. 
Gounterweight  at  middle,  760  pounds. 
CrosssectioD  dimensions,  12".03  by  12".07. 
Sectional  area,  145.2  square  inches. 
Gauged  length,  50''. 
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Applied  loads. 

In  gauged  length. 

Remarks. 

ToUL 

Per  square 
inch. 

CompTiv- 
sion. 

Set. 

Pounds. 
14.520 
29,040 
43,560 
58.080 
72.600 
14,520 
72,600 

Pounds. 
100 
200 
300 
400 
500 
100 
500 
500 
600 
600 
700 
700 
800 
800 
100 
800 
100 
907 

Inch. 

0. 
.0016 
.0032 
.0051 
.0072 

Inch. 
0. 

Initial  load. 

After  5  minutee. 
After  1  minute. 

Do. 

Do. 

UlUmate  strength. 

.0012 

.0073 
.0076 
.0007 
.0101 
.0125 
.0130 
.OL-i? 
.0173 

87,120 

101.640 

110. 160 

14,520 
116, 160 

14. 520 
131,  750 

.0049 

.0179 

.0052 

Opened  oblique  cracks  at  a  distance  from  10''  to  30"  from  the  upx)er 
end  of  the  column. 


][ACHnrE-MIX£B  COHGBETE. 

The  method  of  mixing  was  as  follows: 

A  rotary  drum  mixer  was  used,  making  about  ten  revolutions  per 
minute.  The  proper  amount  of  water  was  first  put  into  tbe  machine: 
the  stone  was  put  in  next,  followed  by  the  sand,  and  the  cement  last. 

None  of  tbe  concrete  was  mixed  for  a  less  period  than  five  minutes, 
the  average  length  of  time  being  a  little  more  than  ten  minutes. 


No.  8952. 

Two-foot  column.    Forty-seven  days  old. 

Composition,  1 : 3: 6=1  cement,  3  gravel,  4-1^"  stone, 2-8"  stone. 

Height,  24".74. 

Weight,  300  pounds  =  144.5  pounds  \yer  cubic  foot.  Not  counter- 
weiglited. 

Gross-section  dimensions,  12".06  by  12".02.  Sectional  area,  1 45  square 
indies. 

Ultimate  strength,  171,800  pounds  =  1,185  pounds  per  square  inch. 

Failed  by  opening  cracks  entire  length  of  column. 
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No.  8953. 
Two-foot  coluraD. 
Forty -seven  days  old. 

Composition,  1:3:()=1  cement,  3  gravel,  i-lj"  stone,  2^"  stone. 
Height,  L>4".27. 

Weight,  298  |K)unds=146.5  i)ound8  per  cubic  foot.     Not  coantei 
weighted. 
Cross-section  dimensions,  12".04  by  12".03. 
Sectional  area,  144.8  square  inches. 

Ultimate  strength,  171,400  pounds=  1,183  pounds  per  square  inch. 
Failed  by  opening  cracks  along  its  length. 


No.  8960. 
Four-foot  column. 
Forty-eight  days  old. 

Composition,  1:3:6  =  1  cement,  3  gravel,  4-1^"  stone,  2-|"  stone. 
Height,  48".52. 

Weight,  683  pounds=143.2  pounds  per  cubic  foot.    Not  coanter- 
weighted. 
Cross  section  dimensions,  12".05  by  12",03. 
Sectional  area,  145  square  inches. 

Ultimate  strength,  142,100  iiounds  =  980  pounds  iier  square  inch. 
Failed  by  opening  oblique  cracks  along  the  lower  half  of  column. 


No.  8951. 
Four-foot  column. 
Forty-eight  days  old. 

Composition,  1:3:6=1  cement,  3  gravel,  4-14"  stone,  2-|"  stone. 
Height,  48''.58. 

Weight,  584  i)ounds  =  143.6  pounds  jyer  cubic  foot.    Not  counter- 
weighted. 
Cross-section  dimensions,  12".04  by  12".02. 
Sectional  area,  144.7  square  inches. 

Ultimate  strength,  136,400  pounds  =  936  x>ounds  per  square  inch. 
Failed  by  opening  cracks  near  the  middle  of  its  length. 
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No.  8948. 
Six-foot  column. 
Forty-eight  clays  old. 

Composition,  1:3:6  =  1  cement,  3  gravel,  4-1  J"  stone,  2-jJ"  stone. 
Height,  72".36. 

Weight,  894  pounds  =  146,2  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".10  by  12".07. 
Sectional  area,  146  square  inches. 
Gauged  length,  50''. 


Applied  loads. 


ToUL 


Per  MOAre 
incn. 


Pounds. 
14.000 
20.200 
14,800 
43,800 
14,600 
58,400 
14,000 
73,000 
14,000 
87.600 
14.600 

102.  20U 
14.600 

116,800 
14,600 

131,400 
14.600 

146.000 
14,600 

160,600 
14,600 

165.200 


Pounds. 
100 
200 
100 
300 
100 
400 
100 

:m 
luo 

600 
100 
700 
100 
HOO 
100 
900 
100 

1.000 
100 

1,100 
100 

1,131 


In  gauged  length. 


Compies* 
•ion. 


Inch. 
0. 
.0029 


.0062 
.0695' 


.0129 

.'6i7i' 


.0214 
.6271' 
."0341' 


.0640 

.'owo* 


Set. 


Inch. 
0. 


.0018 
.'0035* 


.0050 
.'6665 


.0086 

.oIm' 


.0136 

.'oito' 


.0241 
.0396' 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  opening  cracks  near  the  middle  of  its  length. 
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No.  8949. 
Six-foot  colamn. 
Forty-eight  days  old. 

GoinpositioD,  1:3:6  =  1  cement,  3  gravel,  4-l:J"  stone,  2-|"  stone. 
Height,  72".24. 

Weight,  890  pounds  =  146  poands  -per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Ci'oss-section  dimensions,  12".06  by  12''.09. 
Sectional  area,  145.8  square  inches. 
Gauged  length,  50". 


Applied  loads. 


Total. 


PoundM. 
14.680 
29.  IfiO 
14.580 
43, 740 
14.580 
58.320 
14.580 
72.000 
14,580 
87.4«0 
14,580 

io2«oeo 

14,580 
116,640 

14,580 
131,  220 

14,580 
145,800 

14.580 
160,380 

14.580 
174.960 


Per  Hanaro  ^  Comprea- 
incii. 


Pounds. 
100 
200 
100 
300 
100 
400 
100 
500 
100 
600 
100 
700 
100 
800 
100 
000 
100 

1,000 
100 

1,100 
100 

1,200 


In  gauged  length. 
Set. 


aion. 


Inch. 
0. 
.0025 


.0(»40 


.0075 


.0129 


.0161 


.0205 


.0258 


.03.15 


.0428 


.0765 


Inch. 
0. 


.0019 


Ileniarkii. 


Initial  load. 


.0048 


.0056 


.0006 


.0080    I 


.0093 


.0116 


.0160 


Ultimate  strength. 


Failed  by  opening  cracks  18"  from  the  top  end. 
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No.  8938. 
Eigbt-foot  colttnm. 
Forty-two  days  old. 

Composition,  1:3:6  =  1  cemeut,  3  gravel,  4-1^"  stone,  2-g"  stone. 
Height,  9G'M7. 

Weight,  1,187  pounds  =  145.6  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".05  by  12'M6. 
Sectional  area,  146.5  square  inches. 
Gauged  length,  50'^ 


Applied  loatls. 

In  gauged  length. 

Remarks. 

ToUl. 

Per  square 
incn. 

Compres- 
sion. 

Inch. 

0. 
.0011 

Set. 

Inch. 
0. 

rounds. 
14,650 
29,300 
14,650 
43.950 
14,650 
58,600 
14.650 
73,260 
14,650 
87,900 
14.650 

102. 550 
14,650 

117,200 
14,650 

131, 850 
14.  650 

146,500 
14,650 

161, 150 
14,650 

102,400 

Pounds. 
100 
200 
100 
300 
100 
400 
100 
500 
100 
600 

luitUl  load. 
Ultimate  strength. 

.0003 

.0026 

.0008 

.0049 

.0013 

.0072 

.0020 

.6io2 

100 

.0030 

700 
100 
800 
100 
900 
100 

1,000 
100 

1,100 
100 

1,108 

.0136 

.0042 

.6i79 

.0062 

.0236 

.0093 

.0305 

.0134 

.0395 

.0105 

Failed  by  oi)ening  cracks  22"  from  the  bottom  end  of  the  column, 
n.  Doc.  164 24 
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No.  8939. 

Eiglit-foot  column. 

Forty-two  days  old. 

Composition,  1:3:6  =  1  cement,  3  ^avel,  4-1  :J"  Htone,  2-j|"  stone. 

Height,  96".20. 

Weight,  1,193  pounds  =  146.1  pounds  per  cubic  foot. 

Counterweight  at  middle,  460  pounds. 

Cross-section  dimensions,  12".18  by  12".04. 

Section  of  area,  146.6  square  inches. 

Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  aqnare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,660 
29.320 
14,660 
43,980 
14,660 
58,640 
14,660 
73, 330 
14,660 
87,960 
14,660 

102,620 
14,660 

117,280 
14,660 

131,940 
14,660 

146.600 
14.660 

159,200 

rounds. 

100 
200 

JtiCh. 

0. 
.0006 

Jneh. 
0. 

Initial  load. 
Ultimate  Htren^ni- 

100 
300 
100 

0. 

.0016 

0. 

400 
100 
500 
100 
1300 
100 
700 
100 
800 
100 
900 
100 

1,000 
100 

1,086 

.0028 

.0001 

.0044 

.0003 

.0066 

.0007 

.0092 

.0014 

.0126 

.0025 

.0170 

.0043 

.0227 

.0071 

Failed  by  opening  cracks  at  the  bottom  end  of  the  column. 
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No.  8936. 

Ten-foot  column. 

Forty-one  days  old. 

Composition,  1:3:6  =  1  cement,  3  gravel,  4-1^"  stone,  2-|"  stone. 

Height,  120".30. 

Weight,  1,484  pounds,  =  146  pounds  per  cubic  foot. 

Counterweight  at  middle,  625  pounds. 

Cross-section  dimensions,  12".05  by  12".12. 

Sectional  area,  146  square  inches. 

Gauged  length,  50". 


Applied  loadii. 

In  gauged  length. 

Ilemarks. 

Total. 

Per  square 
Inoli. 

Compres- 
sion. 

Set. 

Pound  ». 
14,600 
29,200 
14,600 
43,800 
14,600 
58,400 
14,600 
73,000 
14,600 
87,600 
14,600 

102,200 
14,600 

116,800 
14.600 

131, 400 
14,600 

146,000 
14,600 

148,200 

Pounds. 
100 
200 
100 
300 
100 
400 
100 
500 
100 
600 
100 
700 
100 
800 
100 
900 
100 

1,000 
100 

1,015 

Tneh. 
0. 
.0019 

Inch. 
0. 

Inital  load 
Ultimate  strength. 

.0005 

.0040 

.0011 

.0066 

.0019 

.0090 

.0026 

.0119 

.0035 

.0153 

.0050 

.0187 

.0064 

.0224 
.0271 

.0080 

.0105 

Failed  by  opening  cracks  18"  from  the  lower  end  of  column. 
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No.  8937. 
Ten-foot  column. 
Forty-two  days  old. 

Composition,  1:3:  6=1  cement,  3  gravel,  4-1:1"  stone,  2-^' 
Height,  120".36. 

Weight,  1,487  pounds= 146.2  pounils  per  cubic  foot. 
Counterweight  at  middle,  625  pounds. 
Cross-section  dimensions,  12".09  by  12".08. 
Sectional  area,  146  square  inches. 
Gauged  length,  50". 


stone. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  sqaare 
inch. 

Ckimpres- 
sion. 

Set. 

Pounds. 
14.600 
29,200 
14,600 
43,800 
14,600 
58,400 
14,600 
73,000 
14,600 
87.600 
14,600 

102,200 
14.600 

116,800 
14,600 

131,400 
14,600 

146,000 
14.600 

Pounds. 
100 
200 
100 
300 
100 
400 
100 
500 
100 
600 
100 
700 
100 
800 
100 
000 
100 
1,000 
100 

Inch. 
0. 
.0010 

Inch. 
0. 

Initial  load, 
ntiraate  Htrength. 

.OUOO 

.0020 

.0000 

.0032 

.0001 

.0046 

.0003 

.0067 

.0008 

.0086 

.0011 

.0111 

.0018 

.0141 

.0029 

.0186 

.6640 

Failed  by  opening  cracks  near  the  bottom  end  of  (column. 
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No.  8934. 

Twelve-foot  colamii. 

Thirty-seven  days  old. 

Composition,  1:3:6=1  cement,  3  gravel,  4-14"  stone,  2-2"  stone. 

Height,  144".29. 

Weight,  1,814  pounds= 148,8  ponnds  per  cubic  foot. 

Counterweiglit  at  middle,  7G0  pounds. 

Cross-section  dimensions,  12'M0  by  12".07. 

Sectional  area,  146  square  tpches. 

Gauged  length,  50". 


Applied  loads. 

In  gaaged  length. 

Itemarks. 

Total. 

Per  aqaaro 
inch. 

CompreA- 
Mion. 

Set. 

Pound*. 
14,800 
29,200 
14,600 
43,800 
14,600 
58,400 
14.600 
73,000 
14,000 
87,600 
14,600 

102,200 
14,600 

116,800 
14,600 

131,400 
14,600 

146,000 
14,600 

160,600 
14,600 

176,200 
14,600 

189,800 
14,600 

204.400 

Pounds. 
100 
200 
100 
300 
100 
400 
100 
500 
l«iO 
600 
100 
700 
100 
800 
100 
900 
100 

1.000 
100 

1,100 
100 

1.200 
100 

1,300 
100 

1,400 

Inch. 
0. 
.0011 

Inch. 
0. 

Initial  load, 
nitimato  Rtrength. 

0. 

.0022 

0. 

.0033 

-  .0003 

.0045 

—  .0003 

.0060 

-  .0001 

.0077 

+  .0001 

.0092 

.0002 

.0115 

.0007 

.0140 

.0015 

.0171 

.0025 

.0215 

.0041 

.0260 

.0061 

Failed  by  opening  cracks  along  30"  at  upper  end  of  column,  finally 
separating  with  an  oblique  fracture  making  an  angle  of  about  35 
degrees  with  axis  of  column. 
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No.  8936. 
Twelve-foot  column. 
Thirty-nine  days  old. 

Composition,  1:3: 6,  =  1  cement,  3  gravel,  4-1^"  stone,  2-8"  stone. 
Height,  144".40. 

Weight,  1,800  pounds  =  148.2  pounds  per  cubic  foot. 
Couuterweight  at  middle,  760  pounds. 
Cross-section  dimensions,  12".07  by  12".04. 
Sectional  area,  145.3  square  inches. 
Gauged  length,  60". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sanare 
inoh. 

Compres- 
aion. 

Set. 

Pounds. 
14.530 
29,060 
14,530 
43,590 
14,530 
58,120 
14,530 
72,650 
14,530 
87,180 
14,530 

101, 710 
14,530 

116,240 
14,530 

130, 770 
14,530 

145,  300 
14,530 

159.830 
14,580 

174,  360 
14,530 

188,890 
14,530 

203, 420 
14.530 

217,950 
14,530 

218,000 

Pounds. 
100 
200 
100 
300 
100 
AOO 
100 
500 
100 
600 
100 
700 
100 
800 
100 
900 
100 

1,000 
100 

1,100 
100 

1,200 
100 

1,800 
100 

1.400 
100 

1,500 
100 

1,500+ 

Inch. 
0. 
.0013 

Inch. 

0. 

Initial  load. 
Ultimate  strength. 

0. 

.0029 

.0004 

.0049 

.0008 

.0069 

.ooi'i 

.0090 

.0017 

.0114 

.0023 

.0144 

.0034 

.0171 

.0044 

.0209 

.0058 

.0246 

.0074 

.0301 

.0104 

.0361 

.0135 

.0428 

.0174 

.0635 

.0315 

.0789 

Failed  at  the  upper  end  of  the  column, 
along  30"  of  length. 


Opened  oblique  cracks 
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No.  8930. 
Fourteen-foot  colamn. 
Thirty-five  days  old. 

OompositioD,  1:3:6.=1  cement,  3  gravel,  4-1  J"  stone,  2-|"  stone. 
Height,  168".27. 

Weight,  2,107  pounds=148.4  pounds  per  cubic  foot. 
Counterweight  at  middle,  760  pouuds. 
Cross-section  dimensions,  12".06  by  12",09. 
Sectional  area,  145.8  square  inches. 
Gauged  length,  50". 


Applied  loads. 

Tn  Koaged  leogth. 

Reiuarka. 

Total. 

Per  saaare 
incn. 

CompreB- 
sioD. 

Inch. 

0. 
.0010 

Set. 

Pound*. 
14,580 
29,160 
14.580 
43,740 
14,580 
58,320 
14,580 
72,900 
14,580 
72,900 
87,480 
14,580 
29,160 
43,740 
58,320 
72.900 
87,480 

102,060 
14,580 

116. 640 
14,580 

125,100 

Poundi. 
100 
200 
100 
300 
100 
400 
100 
500 
100 
500 
600 
100 
200 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.0022 

0. 

.0035 

.0001 

.0053 

.0004 

.0054 
.0072 

.0009 

nnio 

300    I          .0032 
400    1           (ycuA 

500 
600 
700 
100 
800 
100 

858 

.0056 
.0073 
.0094 

•   ^0015 

.0123 

.0024 

Failed  by  developing  cracks  at  the  lower  end,  the  cracks  extending 
along  the  column  a  distance  of  2  feet. 
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No.  8931. 
Foarteen-foot  column. 
Thirty-five  days  old. 

Comx>osition,  1:3:6=1  cement^,  3  gravel,  4-1  J"  stone,  2-J''  stone. 
Height,  168".62. 

Weight,  2,112  pouud8=147.8  pounds  per  cubic  loot. 
Counterweight  at  middle,  7(>0  ])ound8. 
Cross-section  dimensions,  12".05  by  12'M5. 
Sectional  area,  146.4  square  inches. 
Gauged  length,  60''. 


Appliod  loads. 

In  gaagod  length. 

Kemarka. 

Total. 

Peraqaare 

iDOh. 

Conipres- 
aion. 

Sot. 

Potmdt. 
14,640 
29,280 
14.640 
43,920 
14,640 
58,560 
14,640 
73,200 
14,640 
87,840 
14,640 

102.480 
14,640 

117, 120 
14,640 

118,200 

P<nmd». 
100 
200 
100 
300 
100 
400 
100 
500 
100 
600 
100 
700 
100 
800 
100 
807 

Inch. 
0. 
.0012 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

.0002 

.0025 

.0004 

.0040 

.0006 

.0055 

.0009 

.0075 

.0014 

.0095 

.0019 

.0122 

.0025 

', 

Failed  by  opening  cracks  between  6"  and  24"  of  the  lower  end. 


No.  8940. 
Six-foot  column. 
Forty-two  days  old. 

Composition,  1  :  6 :  12=1  cement,  6  gravel,  8-1  J"  stone,  4-g"  stone. 
Height,  72".48. 

Weight,  869  pounds  =142.6  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12^^.05  by  12".06. 
Sectional  area,  145.3  square  inches. 
Gauged  length,  50". 


Applied  loads. 

In  ganged  length. 

Remarks. 

(Total. 

Per  Muare 
incn. 

CompjOH-           j^,. 

Poundt. 
14.O30 
29.060 
14, 530 
43,590 
14,530 
58  120 

Poundt. 
100 
200 
100 
800 
100 

AM 

Inch.             Inch. 
0.                    0. 
.0030      

1 
Initial  load. 

ntlinate  strf^ngth. 

.0012 

0085              

.0045 

.0251    1 

14)530    1              ioO 
72, 050    1              500 

.    .0175 

.0840      

Vailed  by  opening  cra<;k8  15"  frcuii  tho  bottom  cMid  of  cohimn. 
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No.  8941. 
Six-foot  column. 
Forty- two  days  old. 

Composition,  1:6:12=1  cement,  6  gravel,  8-lJ"  stone,  4-8"  stone. 
Height,  72''.50. 

Weight,  870  pound8=143.5  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross  section  dimensions,  12".04  by  12".00. 
Sectional  area,  144.5  square  inches. 
Gauged  length,  50". 


Applied  loadH. 


Total. 


Pounds. 
U.  4.'iO 
28,  <.HK) 
14, 450 
43,350 
14,450 
57,800 
14.450 
87,600 


Per  Kouare 
inch. 


Poundt. 
100 
WO 
100 
300 
100 
400 
100 
487 


In  gauged  length. 

lieiiiarks. 

CorapreA- 
sion. 

Set. 

Inch. 
0. 
.0039 

Inch. 
0. 

Initial  load. 
Ultiuiate  strength. 

.0019 

.0004 

.0049 

.0235 

.6i55 

.i375 

Failed  by  opening  cracks  18"  from  the  bottom  end  of  c;olumn. 


No.  8942. 
Six-foot  column. 
Forty-two  days  old. 

Composition  1 : 7 :  13  =1  cement,  7  gravel,  8^-1  V'  stone,  4^-3"  stone. 
Height,  72".44. 

Weight,  862  pounds =140.8  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".05  by  12".12. 
Sectional  area,  146  square  inches. 
Gauged  length,  50". 


Applied  loadii. 
Total 


Pmindg. 
14.  600 
29,200 
14,600 
43.800 
14,600 
58,400 
14,000 
62,400 


Per  sooare 
iucu. 


Pmtnds. 
100 
200 
100 
300 
100 
400 
100 
427 


In  ganged  length. 


ComproA- 
Hion. 


Inch. 
0. 
.0056 


.0150 
.0446' 

".'isii* 


Set. 


Inch. 
0. 


.0044 
".bil2 


Kemarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  general  cracks,  developed  along  middle  half  of  its  length. 
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No.  8943. 
Six-foot  column. 
Forty-two  days  old. 

Composition,  1 : 7 :  13  =  1  cement,  7  gravel,  8g-l i''  stoae,  4J-J"  stone. 
Height,  72'-'.47. 

Weight,  866  pounds  =  141.9  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  I2".()6  by  12".07. 
Sectional  area,  145.5  square  inches. 
Gauged  length,  50". 


Applied  loads. 


Total. 


Pound*. 
14,^50 
29, 100 
14,550 
43,850 
14,650 
58,200 
14,  550 
03,400 


Per  sauare     Comprea 
incu. 


In  flanged  length. 
Set. 


slon. 


Pound*. 
100 
200 
100 
300 
100 
400 
100 
436 


Inch. 
0. 
.0109 

Inch. 
0. 

.0077 

.0284 

.0215 

.0730 

.0608 

.1400 

Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  opening  cracks  V2"  to  24"  from  the   upper  end  of  the 
column. 


No.  8944. 

Six-foot  column. 

Forty-five  days  old. 

Composition,  1 : 5: 10=1  cement,  5  gravel,  68-1  i"  stone,  3A-8"  stone. 

Height,  72".45. 

Weight,  887  pounds=145.9  pounds  i)er  cubic  lotK. 

Counterweight  at  middle,  400  pounds. 

Cross-section  dimensions,  12''.0.*>  by  12".04. 

Sectional  area,  145  square  inches. 

Gauged  length,  50". 


Tolal. 


Pound*. 
14,500 
29,000 
14,500 
43.500 
14,500 
58,000 
14,500 
72,500 
14,  500 
87,0<X) 
14,500 

102,000 


d  loads. 

In  ganged  length. 

Remarka. 

Per  fiquare 
inch. 

Comprea- 
aion. 

Inch. 
0. 
.0008 

Set. 

Pounds. 
100 
200 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

100 

0. 

300 

.0022 

100 

.0000 

.6663" 

.6606* 

400 
100 

.0045 

500 
100 

.6687 

600 

.0176 

100 

.0065 

708 

.6956 

Failed  by  opening  cracks  1  foot  from  the  middle  of  its  length. 
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No.  8945. 
Six-foot  colanin. 
Forty- five  days  old. 

Composition,  1:5:10=1  cement,  5  gravel,  6^1^"  stone, 3J-|"  stone. 
Height,  72".42. 

Weight,  893  poandss=145.5  pounds  per  cubic  foot. 
Counterweight  at  middle,  400  pounds. 
Cross-section  dimensions,  12".  13  by  12".07. 
Sectional  area,  146.4  square  inches. 
Gauged  length,  50". 


Applied  loads. 

In  ganged  length. 

ToUl. 

Per  square 
indh. 

Pounds. 
100 

200 

Compres- 
sion. 

Set. 

Inch. 
0. 

] 

Pounds. 
14,640 
20,280 

Inch. 
0. 
.0013 

Initial  load. 

14, 640                  100 

.6662 

43.920                  300 

.0084 

14,640                  100 

.0008 

58,560                  4U0 
14, 640                  100 

.0064 

.0018 

73, 200                  500 

.0110 

14, 640                  100 

.0039 

87,840                  600 
14. 040                  100 

.0200 

:6643" 



102.480    ,              700 

.0393 

14. 640                  100 

.0240 

100, 300    1              747 

.  0752 

Ultimate  strength 

Remark  A. 


Failed  by  opening  cracks  along  middle  part  of  its  length. 

No.  894(5. 
Six-foot  column. 
Forty- six  days  old. 

Composition,  1:4:8=1  cement,  4  gravel,  5J-14"  stone,  2f|-|"  stone. 
Height,  72".30. 

Weight,  885  pounds  =  145.7  pounds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12".06  by  12".04. 
Sectional  area,  145.2  square  inches. 
Gauged  length,  50". 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 
14, 520 
29,040 
14.520 
43,560 
14.520 
58,080 
14.520 
72,600 
14,520 
87,120 
14.520 

101,640 
14,520 

116, 160 
14,520 

130,680 


Per  square  1   Compn^ti- 
inch.  sion. 


PoundM. 
100 
200 
lUO 
300 
100 
400 
lUO 
500 
100 
600 
100 
700 
100 
800 
100 
000 


Inch. 
0. 
.0012 

Inch. 
0. 

0. 

.0021 

>•  .0003 

.0037 

—  .0004 

.0060 

.0098 

—  .0001 

+  .0010 

.0159 

.0037 

.0290 

.0119 

.1000 

Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  o|>ening  cracks  along  the  middle  of  its  length. 
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No.  8947. 
Six-foot  colamn. 
Forty-six  days  old. 

Composition,  1:4: 8=1  cement,  4  gravel,  5J-li"  stone,  2H-3"  stone. 
Height,  72".39. 

Weight,  884  ponnds=144.8  ponnds  per  cubic  foot. 
Counterweight  at  middle,  460  pounds. 
Cross-section  dimensions,  12''.08  by  12".06. 
Sectional  area,  145.7  square  inches. 
Gauged  length,  50". 


Applied  loada. 

In  gaaged  length. 

Bemarkii. 

Total. 

Per  square 
incn. 

Comprea- 
sion. 

Set. 

Pounds. 
14,570 
29,140 
14,  570 
43.710 
14, 570 
58,280 
14,570 
72,860 
14,  570 
87.420 
14,  570 

101.990 
14,  570 

116,200 

Pounds. 
100 
200 
100 

Inch. 
0. 
.0018 

Inch. 
0. 

Initial  load. 
Ultimate  atrenKth. 

.0005 

300 
100 
400 
100 
500 
100 
000 
100 
700 
100 
797 

.0046 

.0014 

.6680 

.0027 

.0129 

.0050 

.0194 

.0068 

.0326 

.0179 

.1030 

Failed  by  opening  cracks  near  the  middle  of  its  length. 
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No.  8932, 
Twelve-foot  coluinii. 
Thirty-six  days  old. 

CompositioD,  1:3:0  =  1  cement,  3  gravel,  6-g''  stone.    Strengthened 
with  4  bars  '^  inch  square  cold- twisted  steel  embedded  in  the  concrete. 
Height,  U4".37. 

Weight,  1,818  pounds  =  150.1  i)0Uiid8  per  cubic  foot. 
Counterweight  at  middle,  700  pounds. 
Cross  section  dimensions,  12".04  by  12".05. 
Sectional  area,  145  square  inches. 
Gauged  length,  50". 


AppUed  loads. 

Id  ganged  \engih. 

Remarks. 

ToUl. 

Poundi. 
14.500 
29,000 
14,500 
43,500 
14,500 
58.000 

Per  MQore 
inch. 

Compres- 
sion. 

Set. 

Poundt. 
100 
200 
100 
300 
100 
400 
100 
500 
100 
fiOO 
100 
700 
100 
800 
100 
900 
100 

Inch. 
0. 
.0008 

Inch. 
0. 

Initial  load. 

0. 

Cracks  at  each  end  of  column  aboat  12"  long 
each. 

UlUmate  strength. 

.0020 

0. 

.0034 

14,500 

.0001 

72.500 
14,500 
87.000 
14,500  . 

101,500 
14,500 

116,000 
14,500 

130,500 
li.500 

145,000 
14.500 

159,500 

14,600 
174.000 

14.500 
181,300 

.0050 

.0004 

.00«7 

.0008 

.0086 

.ooio 

.0110 

.0016 

.0139 

.0023 

1,000 

.0181 

100    1 

1, 100    1          .  A217 

.6046 

100 
1.200 

100 
1.250 

.0053 

.0259 

.0067 

Failed  by  opening  cracks  within  a  section  18"  long  at  the  upper  end 
of  column. 

Note. — ^The  twisted  steel  rodstook  a  bearing  at  the  lower  end  of  the 
column,  but  did  not  reach  flush  with  the  upper  end,  ending  about  ^'' 
below  the  top  surface. 
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No.  8933. 
Twelve-foot  column. 
Thirty-nine  days  old. 

Gomx>08ition,  1:3:6  =  1  cement,  3  gravel,  (>-jJ"  stone.    Strengthened 
with  4  bars  j  inch  square  cold-twisted  steel,  embedded  in  the  concrete. 
Height,  144''.23. 

Weight,  1,812  pounds  =^  149.4  pounds  per  cubic  foot. 
Counterweight  at  middle,  760  x)ounds. 
Gross-section  dimensions,  12".04  by  12".07. 
Sectional  area,  145.3  square  inches. 
Gauged  length,  50'^ 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 
14.530 
29,000 
14,530 
43,600 
14,530 
58,120 
14,530 

58,120 
14,530 
29.000 
43.590 
68.120 
72,650 
14,530 
87,180 
14, 530 

101,710 
14,530 

116.240 
14.530 

130,770 
14,530 

145,300 
14.530 

159,830 
14,  530 

174,360 
14,530 

188,890 
14.r>30 

203,420 
14,530 

216,400 


14.530 
217, 950 

14,530 
232, 480 

14.530 
232,480 

14,530 
247,010 

14.530 


Per  square 
incli. 


Poundt. 
100 
200 
100 
300 
100 
400 
100 

400 
100 
200 
300 
400 
500 
100 
600 
100 
700 
100 
800 
100 
900 
100 

1,000 
100 

1,100 
100 

1,200 
100 

1,300 
100 

1,400 
100 


100 
1,500 

100 
1,600 

100 
1.600 

100 
1.700 

100 


Coniprei 
sion. 


Inch. 
0. 
.0014 


.0020 
*.'6048' 


.0066 


.0028 
.0042 
.0057 
.0076 


.0100 
."6126' 


.0146 

'.6m 


.0214 
.0249* 


.0417 


.0512 
.0544 


.0611 
",(mV 
'.0681* 
''0754' 


Set. 


Inch. 
0. 


0. 
0* 


.0015 

.'wis" 


.0020 

."oom" 


.0030 
.*6638 


.00.51 

.'ooii* 


.0075 
.0087* 


.0116 
.0136* 


.0104 
'.'6219' 
'.*0223' 

."0225* 

*.*62ii* 


Remarks. 


Initial  load. 


Trestles  sapporting  coin  inn  removed. 


Cracks  opened  20"  from  lower  end.  Sustained 
this  load  15  minutes,  the  comnression  in- 
creasing Ju  the  meantime  to  ".  OOOO 


Ultimate  strength. 


Failed  20"  from  lower  end  of  column.  Open  cracks  in  the  concrete 
which  were  followed  by  buckling  of  the  twisted  steel  bars. 

Iron  plates  2"  by  2"  by  J"  to  g"  thickness  were  used,  one  on  the 
upper  end  of  each  twisted  rod  to  level  the  top  and  bring  the  twisted 
rods  to  an  initial  bearing  on  the  buttress  of  the  testing  machine. 
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Compression  Test  of  Column  Built  op  Nine  12"  Cubes  op 

Cement  Concrete. 

Composition  of  concrete : 

ParU. 

Silioa  Portland  cement 1 

Coarse,  clean,  ffrit  sand  from  Port  Eaton,  L.  I 2 

Qaartz  gravel  m>m  Port  Eaton,  L.  1 3 

The  gravel  varies  in  size  from  ^"  to  2"  diameter. 

The  silica  Portland  cement  consists  of  1  part  Aalborg  Portland 
cement  and  1  part  of  clean  quartz  sand  ground  together  to  such  fine- 
ness that  only  about  1  per  cent  of  the  mixture  remains  in  a  No.  100 
sieve. 

Joints  made  with  neat  Portland  cement. 

No.  9318. 


M 

i09:9B                               H 

L 

:^ 

' 

Weight,  1,298  pounds =143.6  pounds  per  cubic  foot. 
Counterweight  at  the  middle,  400  pounds. 
Sectional  area  12'^05  by  12".12=146  square  inches. 
Gauged  length,  50". 


In  gauged  length. 

Remarks. 

ToUl. 

PerwroAre 
incn. 

ComprM- 
■ion. 

Set. 

Poumds. 

7.S00 

14,000 

29,200 

49,800 

58,400 

73,000 

7,300 

87,800 

102,200 

116,800 

131,400 

140,000 

7.300 

100,000 

175.200 

180,800 

204,400 

219.000 

7.300 

233,000 

248.200 

262,800 

277,400 

292,  UOO 

7.800 

300.000 

321,200 

335,800 

350,400 

305.000 

7.300 

372,000 

Pounds, 

60 

100 

200 

800 

400 

600 

50 

600 

700 

800 

900 

1,000 

50 

1,100 

1.200 

1,800 

1,400 

1.500 

50 

1,600 

1,700 

1,800 

1,900 

2,000 

50 

2,100 

2,200 

2,300 

2,400 

2,500 

50 

2,548 

Insh, 

0. 

.0005 
.0019 
.0032 
.0047 
.0060 

Inch, 
0. 

Initial  load. 
Ultimate  strength. 

.0005 

.0073 
.0088 
.0102 
.0118 
.0135 

.0018 

.0156 
.0172 
.0180 
.0204 
.0224 

.0087 

.0241 
.0263 
.0287 
.0312 
.0835 

.0070 

.0370 
.0399 
.0437 
.0485 
.0540 

.0158 



Fourth  cube  from  the  top  and  cube  at  middle  of  length  fractured, 
opening  oblique  fractures. 
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SILICAPORTLAtfD  CEMENT  CONCRETE. 


No.  ot 

tMt. 

Mnks. 

Weight. 

Seotlon. 
si  area. 

UlUmate  streniith. 

ToUL 

Per 
oubic 
foot 

Height. 

Compressed 
surfaoe. 

First    , 
crsok. 

Total. 

1 

Per 
square 
lioh. 

9310 

9820 

.  9321 

No.  83 
No.  71 
No.  70 

Lb9. 

Lb9, 

12.20 
12.10 
11.90 

12.16 
13.08 
12.10 

Inehsi. 
12.08 
12.06 
12.10 

8q.  in. 
148.77 
146.82 
118.41 

Pounds  J  Pound: 
880,000  ;  417,900 
882,000     428,900 
618,000  >  662,000 

Poundt. 
2.847 
2,961 
3,770 

146 
144 

142.6 
142.8 

ALSEN'8  CEMENT  CONCRETE. 


9322 

A  12-4 

148 

149.2 

11.80 

12.02 

12.08 

146.90 

378,100 

378, 100 

2.604 

9323 

A  12-3 

147 

148.4 

11.76 

12.06 

12.00 

146.68 

379,000 

380,400 

2,611 

9976 

A  11-1 

147 

147.4 

11.76 

12.12 

12.09 

146.68 

294,000 

316.800 

2,166 

9977 

A  11-2 

1484 

146.4 

11.96 

12.12 

12.07 

146.29 

952, 100 

262.100 

1,723 

9994 

A  12-1 

uS^ 

147.6 

11.96 

12.07 

12.09 

146.93 

304,000 

308,100 

2.111 

9996 

A  12-2 

160 

148.0 

12.02 

12.08 

12.06 

146.68 

289,000 

300,100 

2.069 
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TEHSIOH  TEST& 
Acme  Cement  fbom  Salima  on  Gypsum  City,  Ka.ks. 
Material  marked  ^^Acrne  Cement  Plaster  Co.'' 

BRIQUETTES  7  DAYS  OLD.    SET  IN  AIR. 
No.  8616. 


Dimendonii. 

Tensile  strength. 

Width. 

Thick- 
ness. 

Sectional 
area. 

Total. 

Per 
sqnare 
inch. 

Mean. 

RemarlcB. 

Inehet. 

Inehet. 

Bq.in. 

Pounds. 

Pounds. 

Pound: 

1.02 

1.02 

1.04 

281 

270 

1 

1.00 

1.02 

1.02 

320 

314 

1.00 

1.07 

1.07 

479 

448 

\        339 

1.00 

1.06 

1.06 

283 

267 

1 

.90 

1.02 

1.02 

402 

398 

Cement  from  C.  A.  Brockett  Cement  Company,  Kansas  City, 
Mo.    Works  at  Fort  Scott,  Kans. 


Material  marked  ^'Fort  Scott  Hydraulic  Cement, 
brand." 

briquettes  7  DAYS  OLD.    SET  IN  AIR. 

No.  8617. 


Double  Star 


Tensile  strength. 

Width. 

Thick, 
ness. 

area. 

ToUl. 

Per 
square 
inch. 

Mean. 

Remarks. 

Inch. 

8ii.  in. 

Pounds. 

Pounds. 

Pounds. 

.03 

1.06 

.99 

104 

105 

.94 

1.06 

1.00 

110 

110 

.95 

1.06 

1.00 

144 

144 

I        136 

.96 

1.06 

1.02 

172 

160 

.97 

1.03 

1.00 

149 

149 

394  CEMENTS. 

Cement  fbom  Best  Bbothbbs  &  Co.,  Medicine  Lodge,  Kans. 
Material  marked  ^'Besf  s  Keeues  Cement,  No.  2  grade." 

briquettes  7  DAYS  OLD.    SET  IN  AIR. 
No.  8618. 


Dimensions. 

Sectional 

Tensile  strength. 

Remarks. 

Width. 

Thick- 
ness. 

area. 

Total. 

Per 
sqaare 
inch. 

Mean. 

Inckes. 

Sq.in. 

Pounds. 

Pounds. 

Pounds. 

.96 

1.12 

1.07 

452 

422     ) 

1.00 

1.16 

1.16 

198 

171 

.96 

1.16 

1.10 

297 

270     \       294 

.94 

1.12 

1.0B 

266 

253 

1.00 

1.12 

1.12 

898 

355     J 

Alpha  Portland  Cement  fbom  James  A.  Davis  &  Co.,  Boston, 
Mass.    Agents  Whittaker  Cement  Co.,  Phillipsbubo,  Pa. 

briquettes  7  DAYS  OLD.    SET  IN  AIR. 
No.  8619. 


area. 

Tensile  utrength. 

Remarks. 

Width. 

Inch. 
.88 
.85 
.96 
.02 

Thick- 
ness. 

Total. 

Per 
square 
inch. 

Mean. 
Pounds. 

Inches. 
1.03 
1.04 
1.03 
1.04 

Sq.in. 
.91 
.88 
1.00 
.96 

Pounds. 
270 
239 
302 
251 

Pounds. 
297 
272 
303 
261 

BRIQUETTES  22  PER  CENT  WATER,  24  HOURS  OLD.     SET  IN  AIR. 

No.  8751. 


1.00 

1.07 

1.07 

181 

160 

1.01 

1.11 

1.12 

233 

208 

191 

1.03 

1.03 

1.06 

202 

191 

1.00 

1.05 

1.05 

206 

196 
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PoBTLAND  Cement,  manufagtubed  by  Califobnia  Pobtland 
Cement  Company,  Los  Angeles,  Cal.  Faotoby  at  Colton, 
Cal. 

beiquettes  7  days  old.    set  in  aie. 

No.  8620. 


Dimensions. 

Section«l 
ares. 

Xeosile  strength. 

Width. 

Thick- 
ness. 

Total. 

Per 
sqnare 
inch. 

Mean. 

Remarks. 

Inch. 

Inches. 

Sq.in. 

Pounds. 

Pounds. 

Pounds. 

.92 

1.07 

.98 

88 

90 

.95 

1.92 

.97 

87 

90 

.96 

1.04 

1.00 

88 

83 

91 

.98 

1.04 

.97 

136 

189 

.90 

1.06 

.95 

61 

64 

Matebial  Submitted  by  Bebby  &  Febouson,  Boston,  Mass. 

BBIQUETTES  24  HOUBS  OLD.     SET  IN  AIB. 
No.  8686. 


Marks. 

Sec 
tional 
area. 

Tensile  strength. 

Remarks. 

Width. 

Thick- 
ness. 

Total. 

Per 
sqnare 
inch. 

Mean. 

German 

Inches. 
1.08 
1.06 
1.04 

Inches. 
1.09 
1.00 
1.03 

1.06 
1.07 

Pounds. 
94 
98 
110 

Pounds. 
80 
93 
103 

Pounds. 
92 

No.  8687. 


Ko.l. 


1.04 
1.06 


1.00 
1.01 


1.04 
1.06 


107 


66 

101 


83 


No.  8688. 


No.  2. 


1.00 
1.06 


1.06 
1.06 


76 
63 


60 


No.  8689. 


No.  4. 


1.08 
1.07 


1.00 


1.07 
1.07 


126 
108 


No.  8690. 


118 
06 


}       107 


Aberthaw  Con- 
stmotion   Co. 
No.l. 

1.07 
1.09 

1.02 
.96 

1.09 
1.07 

128 
151 

118 
141 

}    m 
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BRIQUETTES  24  HOURS  OLD,    SET  IN  AIRr-Oontinned. 
No.  8691. 


Marks. 

Dimenaions. 

Sec- 
tional 
area. 

Tenaile  strength. 

Bemarks. 

Width. 

InehM. 

1.02 
1.03 

Thick- 
neas. 

Total. 

Per 
sgnare 
fnch. 

Mean. 

Aberthaw  Con-r 
strucUon   Co. 
No.  2.                I 

Ineh€t. 

1.03 
].00 

Sq.in. 

1.05 
1.03 

Poundt. 

147 
154 

Poundt. 

140 
14ft 

Pounds. 

}    '« 

From  open  barrel. 

No.  8692. 


Abertbaw  Con- 
struction Co. 
No.  3. 


1.03 
1.06 


1.01 
1.00 


1.04 
1.05 


137 
52 


132 
49 


}     " 


/Conteins    sticks 
\    and  straw. 


No.  8693. 


Aberthaw  Con- 
struction C  o . 
No.  4. 


1.04 
1.05 
1.05 


1.00 
.00 
1.00 


1.04 
1.04 
1.05 


132 

no 

08 


.127 
106 
03 


100 


No.  8694. 


1.06 

.09 

1.04 

59 

67 

1.02 

1.05 

1.07 

141 

132 

Crescent  ceroent< 

1.00 

1.00 

1.00 

130 

126 

100 

1.02 

1.07 

1.09 

116 

106 

1.05 

1.03 

1.08 

86 

80 

BRIQUETTES  8  DAYS  OLD.     SET  IN  AIR. 
No.  8709. 


German. 


r     .96 

1.10 

1.06 

269 

254 

1       .97 

1.06 

1.03 

202 

283 

253 

.98 

1.06 

1.03 

239 

232 

.98 

1.05 

1.03 

251 

244 

No.  8710. 


No.l. 


.96 
.99 


1.04 
1.06 


1.02 
1.07 


204  . 


200 

208 


204 


No.  8711. 


No  2 

.96 

1.09        1.05 

220 

218 

No.  8712. 


No.  4. 


1.02         1.03         1.05  224 


213 
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BBIQUETTE8,  8  DAYS  OLD.    SET  IN  AIB^-Oontinoed. 
No.  8713. 


1 

Marks. 

Dimensiona. 

Sec- 

tiOBAl 

arM. 

TensUe  atiwiKth. 

Remarks. 

Width. 

Thick- 
new. 

Total. 

Per 
sqaare 
inch. 

Mean. 

Ab«rtli»w  Con-r 
straotion  Co. 
Na.1.                I 

JfMdUf. 

1.00 
1.02 

Inches. 

1.08 
1.08 

^9.  in. 

1.08 
1.06 

Pounds, 

185 
238 

Pounds. 

180 
225 

Pounds. 

}    «^ 

No.  8714. 


AberthawCon-f 
stmotion  Co. 
No.  2.                I 

1.00 
1.02 

1.03 
1.08 

1.03 
1.06 

284 
310 

227 
296 

}    ^ 

From  open  barrel,    i 

J 

No.  8716. 


Aberthaw  Con- 
stmctlon  Co. 
No.  8. 

.90 
1.00 
1.01 

1.06 
1.05 
1.08 

1.04 
1.06 
1.04 

278 
281 
158 

265 
288 

162 

243 

Conteined  sticks. 

No.  8716. 


thaw  Oon-( 
notion  Co.{ 
.4.  I 


Aberthaw  Oon- 
stmotion 
No. 


.98 
1.02 


1.07 
1.02 


1.06 
1.04 


329 


818 
278 


No.  8717. 


1.02 

1.04 

1.08 

202 

191 

1.03 
1.08 

1.05 
1.01 

1.08 
1.07 

199 
268 

184 
249 

203 

1.02 

1.03 

1.05 

196 

186 

BRIQUETTES  1  MONTH  3  DAYS  OLD.     SET  IN  AIR. 
No.  8734. 


German  . 


1.12 
1.04 
1.02 
1.08 


.95 
1.01 
.98 
.97 


1.08 

1.06 

.96 

1.08 


858 

250 

220 


224 


273 
214 


282 


No.  8735. 


No.l. 


1.08 
1.08 


1.08 
L04 


271 
198 


260 
190 


220 


No.  8736. 


No.2 1.06 

.95 

1.00 

284 

224 

398  CEMENTB. 

BRIQUETTES  1  MONTH  3  DAYS  OLD.    SET  IN  AIR— Continued. 

No.  8737, 


Marks. 

Sec- 
tional 
area. 

TensUe  BtreDgth. 

Bemarka. 

Width. 

Thiok- 

DOM. 

TotaL 

Per 
iich. 

Mean. 

No.  4 { 

Inches, 
1.09 
1.02 

Inches. 

.05 

1.00 

1.02 

Pounds. 
346 
261 

Pounds. 
238 
256 

Pounds. 
}       247 

Ko.  8738. 


Aberthaw    Con-r 
strootion    Co. 
No.l.                1 

1.01 
1.04 
1.04 

1.03 
1.03 
1.02 

1.04 
1.07 
1.06 

286 
302 

848 

275 
282 
328 

206 

No.  8739. 


Aberthaw    Con- 
■traotion    Co. 
No.  2. 

1.00 
1.02 
1.01 

1.06 
1.00 
1.04 

1.05 
1.02 
1.05 

351 
305 
314 

834 
200 
200 

311 

From  open  harrel. 

No.  8740. 


Aberthaw    Conr 
1       atmotion    Co. 
No.  8. 

1.01 
1.03 
1.03 

1.00 

.05 

1.03 

1.01 

.08 

1.06 

302 
264 
204 

200 
250 
102 

I    ^ 

No.  8741. 


Aberthaw    Con- 
stmotion    Co. 
No.  4. 

L02 
1.05 

1.02 
1.00 

1.04 
1.06 

205 
303 

107 
280 

}    ^ 

No.  8742. 


1.04 

1.02 

1.06 

174 

164 

1.01 

1.08 

1.00 

160 

146 

Crescent  cement 

1.02 

1.06 

1.10 

265 

241 

187 

1.04 

1.04 

1.06 

241 

228 

1.06 

1.03 

LOO 

174 

160 

Flnene$$  Te$U  of  Cemmit, 


Marks. 

Beddne  in  sleyes. 

lOOmeah. 

80meah. 

60  mesh. 

Per  cent, 
0 
0.6 

40meeh. 

20  mesh. 

German  ...... 

Percent, 

7.6 
17.6 

Percent, 
6.0 
12.0 

Percent. 

Percent, 

Crescent  ..■..............••••••••.......... 

6.6 

0 
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Cement  and  Cement  Mobtab  used  in  Oonstbuotion  of 
Watebtown  Absenal  Whabf. 

bbiquettes  24  houb8  old.   set  in  aib. 

No.  8760. 

Portland  cement,  22  per  cent  water. 


DimensioDA. 

Sectional 
area. 

Tensile  Htrength. 

Width. 

Thick. 
neM. 

Total. 

Per 
sqnare 
inch. 

Mean. 

Pounds. 
\       212 

Inches. 
1.08 
1.08 
1.06 
1.05 

Inches. 
.96 
.97 
.97 
.98 

Sq.in. 
1.04 
1.05 
1.03 
1.03 

Pounds. 
231 
221 
194 
236 

Pounds. 
222 
210 
188 
229 

' 

BRIQUETTES  SET  1  DAY  IN  AIB,  3  DAYS  IN  WATEB. 
No.  8749. 
Portland  cement  1,  sand  1. 


.94 

1.09 

1.02 

102 

100 

1.00 

1.02 

1.02 

109 

107 

1.01 

1.03 

1.04 

129 

124 

1.13 

.91 

1.03 

116 

113 

1.07 

.94 

1.01 

119 

118 

122 

1     1.11 

.92 

1.02 

132 

129 

1.03 

.90 

1.02 

133 

130 

1.10 

.95 

1.04 

183 

128 

1.00 

1.03 

].03 

132 

129 

1.00 

1.04 

1.04 

152 

146 

BRIQUETTES  8  DAYS  OLD.     SET  1  DAY  IN  AIB,  7  DAYS  IN  WATEB. 

No.  8754. 
Bosendale  cement  1,  sand  Ij^. 


1.01 
1.00 
1.00 

1.04 
1.03 
1.08 

1.05 
1.03 
1.03 

23 

28 
21 

22 
27 

20 

28 

Mixed  on  the  wharf. 

No.  8755. 


Portland  cement  1,  sand  1. 


1.00 

1.02 

1.02 

176 

173 

1.00 

1.02 

1.02 

.     186 

182 

I        172 

1.00 

1.02 

1.02 

169 

166 

1.00 

1.04 

1.04 

172 

165 

400  CEMENTS. 

BRIQUETTES  9  DAYS  OLD.    SET  2  DAYS  IN  AIR,  7  DAYS  IN  WATER. 

No.  8761. 

Portland  cement,  1;  sand,  1;    water,  25  per  cent  in  weight  of  the 
neat  cement. 


Sectional 
are*. 

TenaUe  strength. 

Remarks. 

Width. 

Thick- 
ness. 

ToUJ. 

Per 
square 
inch. 

Mean. 

/ndUff. 

1.00 
1.00 
1.00 
1.00 

Inek4§. 

1.01 
1.01 
1.01 
1.01 

Sq.in, 

1.01 
1.01 
1.01 
LOl 

Pimnda. 

245 
927 
958 
204 

Poundt. 

243 
225 
250 
202 

Pounds. 
230 

No.  8762. 

Portland  cement,  1;  sand,  1;  water,  31^  per  cent  in  weight  of  neat 
cement. 


.90 

1.00 

.99 

206 

210 

1 

1 

1.00 
.99 

1.00 
1.02 

1.00 
1.01 

249 
250 

249 
248 

^ 

1 

.99 

1.02 

1.01 

239 

237 

J 

1 

No.  8763. 

Portland  cement,  1;  sand,  1;  water,  28^  per  cent  in  weight  of  the 
neat  cement. 


1.01 
1.01 
1.01 
1.00 

1.02 
1.02 
1.02 
1.00 

1.03 
1.08 
1.03 
1.00 

192 

262 
251 
238 

187 
254 
244 
238 

1- 

Mixed  in  the  testing  laboratory. 

COMPRESSIOH  TESTS. 
AOME  Cement  from  Salima  or  Gypsum  City,  Kans. 
Material  marked  ^<Acme  Cement  Plaster  Co." 

CUBES  7  DAYS  OLD.    SET  IN  AIR. 
No.  8622. 


Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

Ineha. 
3.90 
3.94 

TnehfM. 
4.00 
4.00 

Inehe*. 
4.04 
4.01 

16.04 

Pounds. 
30.950 
85.680 

Pounds. 
30,950 
85,680 

Pounds. 
1.915 
2,234 

CEMENTS. 


401 


Gbmbnt  feom  G.  a.  Brockktt  Cement  Company,  Kansas  City, 
Mo.    Works  at  Fobt  Soott,  Kans. 

Material  marked  ^^Fort  Scott   Hydraulic    Cement.    Doable   Star 
Brand." 

CUBES  7  DAYS  OLD.    SET  IN  AIR. 
No.  8623. 


Dimensiona 

reseed 
ace. 

Sectional 
area. 

8q.  in. 
16.20 
16.00 

rir8t 
crack. 

Pounds. 
14.020 
14,300 

Fltimate  strength. 

Height 

InehM. 
4.06 
4.05 

Comp 
flurt 

Total. 

Pounds. 
14,020 
15,060 

Per 
square   \ 
rnch.     ' 

Pounds, 
865 
941 

Inches. 
4.02 
4.00 

Inehrs. 

4.03 
4.00 

Cement  from  Best  Brothers  &  Co.,  Medicine  Lodge,  Kans. 
Material  marked  '^  Best's  Keeues  Cement,  No.  2  grade." 
CUBES  7  DAYS  OLD.     SET  IN  AIR. 
No.  8624. 


mmenaions. 

Sectional 
area. 

First 
crack. 

Ultimate 

strength. 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

Inches. 
4.07 
4.09 

Inches. 
4.00 

4.04 

4.03* 
4.05 

r6.*12 
16.36 

Pounds. 
20,800 
9,200 

Pounds. 
20,800 
10,350 

Pounds. 
1,290 
633 

H.  Doc.  164- 


-26 


402 


CEMENTS. 


Alpha  Portland  Cement,  from  James  A.  Davis  &  Co.,  Boston, 
Mass.  Agents,  Whittaker  Cement  Company,  Pnu-iiips- 
BURG,  Pa. 


CUBES  7  DAYS  OLD 

.   set  in  air. 

No.  8625. 

DimennioDi 

1. 

ressed 
bee. 

Seotional 
area. 

First 
crack. 

U1timat« 

strength. 

Height. 

Comp 
sari 

Total. 

Per 
square 
inch. 

Inehen. 
4.01 
4.02 

Inehen. 
3.98 
4.00 

InehM.       Sain.    \  Pounds. 
3.06    I       15.76          55,980 
3.96    1      15.84     1      55.760 

1                   1 

Pounds. 
55, 980 
55,760 

Pounds. 
3,552 
8,520 

Portland  Ce>ient,  Manufactured  by  California  Portland 
Cement  Company,  Los  Angeles,  Cal.  Factory  at  Colton, 
Cal. 

cubes  7  DAYS  OLD.     SET  IN  AIR. 
No.  8626. 


Dimensions. 


Height. 


Compressed 
surface. 


Sectional 
area. 


Inches.  Inches. 
4.03  I  4.00 
4.03    I        3.99 


Inches.       Sq.in. 
4.00  16.00 

3.94  15.73 


First 
craok. 


Pounds. 
6,590 
6,100 


Ultimate  strength. 


Total. 


Pounds. 
6,590 
7,190 


Per 
square 
inch. 


Pounds. 
413 
457 


A.  J.  Snyder  &  Sons'  Crescent  Brand.    Rosendale  Cement, 
FROM  Berry  &  Ferguson,  Boston,  Mass. 

cubes  7  DAYS  OLD.     SET  IN  AIR. 
No.  8627. 


Sectional 
area. 

Ultimate  strength. 

Height. 

Compressed 
surface. 

First 
crack,    i 

Total. 

1 

Per      1 
square 
inch.     1 

4.00* 
4.02 

Inches.  1   Inches. 
3. 08           3. 98 
4. 00            4. 02 

8q.  in. 

.     15.84 

16.08 

Pounds.     Pounds. 
12, 000          13,  040 
11,750          11,750 

Pounds. 
823 
731 

CEMENTS. 
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These  tests  were  andertaken  to  supply  farther  data  on  the  strength 
of  full-sized  wooden  posts,  obtain  comparative  results  on  sticks  from 
different  parts  of  the  same  tree,  show  the  relative  strength  of  long-leaf 
pine,  short-leaf  pine,  and  spruce,  and  the  strength  of  old  pine  posts, 
some  of  which  had  been  charred  by  fire,  taken  from  a  building  where 
they  had  been  in  service  for  a  term  ef  years. 

Of  the  new  posts,  those  designated  as  from  the  yard  were  shipped 
from  Fernandina,  Fla.,  M\d  had  been  in  a  yard  for  about  two  years 
before  testing.  The  other  long-leaf  pine  sticks  came  from  Savannah, 
Ga.,  and  the  short-leaf  pine  from  Baileys  Mills,  on  the  Satilla  Biver, 
Georgia. 

The  latter  two  groups  of  sticks  were  tested  directly  upon  their  arrival 
in  Boston,  the  x)ort  to  which  they  were  shipped. 

The  old  pine  posts  were  taken  from  building  No.  394  Federal  street, 
Boston,  which  was  built  by  the  Boston  Fire  Brick  Company,  a  four- 
story  brick  structure,  completed  March,  1885.  This  building  was 
taken  down  in  June,  1897. 

Soon  after  the  completion  of  the  building  a  fire  occurred  in  the  upper 
stories.  The  charred  posts  remained  in  use  thereafter.  The  posts 
nominally  9"  by  9"  were  taken  from  the  second  story;  those  nominally 
7//  by  7//  y^Qj^Q  fxom  the  third  story  of  the  building.  The  upper  story 
of  this  building  had  been  occupied  by  running  machinery. 

Among  the  new  long-leaf  pine  posts  the  maximum  compressive 
strength  found  was  4,976  pounds  per  square  inch;  the  minimum,  3,369. 
The  strength  of  the  old  long-leaf  pine  posts  ranged  from  5,400  to  7,354 
pounds  per  square  inch,  one  of  the  charred  posts  failing  at  4,878 
X)ouuds  per  square  inch. 

The  short-leaf  pine  posts  ranged  from  2,600  to  4,000  pounds,  while 
the  spruce  x)Ost8  gave  results  between  the  limits  of  1,900  and  3,300 
pounds  per  square  inch. 

Averaging  the  results  of  all  the  posts  of  each  class  and  we  have: 
Long-leaf  pine,  new  posts,  4,038  pounds  per  square  inch;  short-leaf 
pine,  new  posts,  3,349  ]K)unds  per  square  inch ;  spruce,  new  posts,  2,654 
pounds  per  square  inch ;  long-leaf  pine,  old  posts,  6,093  pounds  per 
square  inch;  long-leaf  pine,  old  x)ost8  charred  by  fire,  5,656  pounds  per 
square  inch. 

One  of  the  old  long-leaf  pine  posts,  not  included  in  the  above  aver- 
age, was  immersed  in  water  for  a  period  of  one  hundred  and  thirty 
days  prior  to  testing.    This  failed  at  3,800  pounds  per  square  inch. 

Comparing  posts  taken  from  different  parts  of  the  height  of  the  tree, 
the  stronger  sticks  were  from  the  butts,  the  strength  decreasing  in 
those  which  came  successively  from  the  middle  and  tops  of  the  trees. 

Similar  results  are  also  shown  in  respect  to  the  rigidity  of  the  tim- 
ber, the  highest  values  of  the  modulus  of  elasticity  being  found  in  the 
posts  from  the  butts,  the  lowest  values  in  sticks  from  the  tops. 

In  the  table  of  moduli  of  elasticity  of  long-leaf  pine  posts,  the  values 
are  seen  to  diminish  as  the  compression  los^s  are  increased. 

These  values  are  based  on  the  resilience  of  the  material,  the  differ- 
ence between  the  mean  total  resilience  at  two  adjacent  loads  being  used 
in  the  computation  of  the  modulus  of  elasticity  for  that  increment  or 
interval  of  load. 

Ejiots  obscure  these  tendencies  in  some  of  the  timber,  cause  loss  in 
strength,  and  locate  the  initial  places  of  fracture. 
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The  x>ercentage8  of  moistare  in  the  wood  was  ascertained  ftom  slices 
cut  from  the  posts  near  the  place  of  fracture.  Slices  about  f  to  V 
long  were  sawed  out  including  the  full  cross  section  dimensions  of  the 
posts,  and  these  slices  were  exposed  to  a  drying  temperature  of  about 
220^  F.  until  they  had  practically  ceased  to  lose  weight. 

The  short-leaf  pine  posts  experienced  the  greatest  loss  in  weight 
during  the  period  of  drying,  and  it  was  shown  that  the  sticks  from  the 
yard  did  not  fall  much  below  the  other  long-leaf  pine  in  respect  to  their 
loss  of  moisture.  The  old  posts  were  in  a  very  dry  state  when  tested, 
the  loss  in  weight  ranging  from  nothiug  to  about  8  per  cent. 

Long-leaf  pine  post  No.  9208  was  exposed  to  loads  of  longer  duration 
than  commonly  applied.  It  remained  under  3,000  pounds  per  square 
inch  compression  for  a  period  of  one  hour.  The  immediate  effect  on  the 
compressibility  of  the  post  was  materially  increased  within  five  min- 
utes after  that,  while  the  post  continued  to  shorten,  the  rate  was  slow 
and  showed  no  further  gain  during  the  last  twenty  minutes  of  the  time. 

The  load  was  increased  to  3,200  pounds  per  square  inch,  and  alter  a 
number  of  observations  on  the  compressibility  of  the  post  were  made 
tlie  load  was  left  on  for  a  period  of  forty  hours.  At  the  expiration  of 
that  time  the  load  found  on  the  post  was  3,059  pounds  per  square  inch. 
A  slight  escape  of  oil  in  the  straining  cylinder  of  the  testing  machine, 
together  with  any  further  yielding  of  the  post,  would  cause  this  reduc- 
tion in  total  load. 

When  the  load  was  restored  to  3,200  there  was  no  further  compressi- 
bility observed  during  an  interval  of  twenty  minutes.  From  this  point 
in  the  test  until  the  ultimate  strength  was  reached,  each  increment  of 
load  was  sustained  until  two  micrometer  observations  were  made^  the 
second  reading  in  each  case  showing  slight  additional  compressibility. 

Similar  observations  were  carried  out  with  spruce  x>ost  No.  9193. 

A  load  of  2,000  x)ounds  per  square  inch  was  sustained  for  a  period  of 
three  hours,  during  which  time  there  was  slight  but  continuous  yield- 
iug.  Then  follow^  au  interval  of  forty  hours  under  diminished  load, 
after  which  the  load  was  restored  to  2,000  pounds  per  square  inch. 
During  the  eight  hours  which  followed  there  was  additional  yielding  of 
the  wood. 

The  load  was  eventually  increased  to  2,300  pounds  per  square  inch, 
which  was  sustained  one  hour  and  thirty  minutes,  gradual  yielding 
still  going  on.  Beducing  the  load  to  2,000  pounds  per  square  inch 
again,  a  partial  recovery  in  length  followed.  At  the  end  of  two  hours 
and  fifteen  minutes,  however,  a  part  of  the  immediate  recovery  in 
length  was  lost,  and  further  yielding  was  in  progress. 

The  post  ultimately  failed  under  2,300  pounds  per  square  inch,  the 
fibers  crushing  at  a  group  of  knots  which  were  located  outside  the  50" 
gauged  length  on  which  the  compressibility  was  observed. 

The  water-soaked  post  from  the  cistern  crushed  the  fibers  at  the 
/ower  end.  Water  was  forced  out  of  the  post  more  profusely  in  the 
vicinity  of  the  place  of  fracture  than  elsewhere,  and  when  the  fibers 
were  visibly  crushed  water  dripped  rapidly  from  that  locality. 

It  will  be  seen  that  the  older  and  dryer  posts  gave  higher  average 
strength  than  the  less  thoroughly  seasoned  sticks.  The  manner  of 
failure  was  diiferent  in  these  two  classes  of  posts. 

Greater  toughness  of  the  fibers  was  possessed  by  the  new  posts  and 
their  failures  were  of  a  more  distinct  local  character,  whereas  the  older 
and  dry  sticks  soon  after  the  first  visible  evidences  of  failure  fractured 
both  by  local  crushing  of  the  fibers  and  more  or  leas  general  splitting 
along  the  grain. 


TIMBER    POSTS. 


409 


The  shattered  condition  of  two  of  the  old  posts  is  shown  on  the  photo- 
graphs accompanying  the  details  of  the  tests. 

LoNa-IiEAF  Pine  Posts. 

MEAN    OOMPBESSITB    BESILIENGE    AND    MODULI    OF    ELASTICITY  OF 
POSTS  FBOM  TOPS  AND  BUTTS  OF  TREES. 

POSTS  FROM  TOPS  OF  TRSB8. 


Applied 

loads  per 

square 

Inch. 

SesiUence. 

SnooeMlve 

difference 

in  mean 

resilience. 

Modnlnsof 

elasUclty 

per  square 

inch. 

No.  8170. 

No.  0171.    No.  0172. 

No.  0176. 

Na0204. 

Mean. 

Pounds. 

20 

600 

1,000 

2,000 

8,000 

Inch. 
0. 
.0117 
.0260 
.0666 
.0808 

Ineh. 

0. 

.0140 
.0300 
.0626 
.0077 

Ineh. 
0. 

.0110 
.0266 
.0572 
.0001 

0. 

.0120 
.0262 
.0570 
.0016 

Ineh. 
0. 

.0130 
.0206 
.0620 
.0054 

Ineh. 
0. 

.0127 
.0277 
.0608 
.0020 

Ineh. 

0. 

.0127 
.0150 
.0316 
.0336 

Pounds. 

1,800,000 
1,667,000 
1,682,000 
1,488,000 

POSTS  FfiOM  BUTTS  OF  TREES. 


loaosper 
square 

ResiUenoe. 

SncoeasiTe 

Modalos  of 

dliTerenoe 
In  mean 

elasticity 

per  square 

inch. 

inch. 

No.  0168. 

No.  0173. 

No.  0174. 

No.  0176. 

No.  0208. 

Mean. 

resilience. 

Pounds. 

Ineh. 

Ineh. 

Ineh, 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Pounds, 

20 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

600 

.0006 

.0111 

.0120 

.0008 

.0100 

.0107 

.  .0107 

2,248,000 

1.000 

.0106 

.0233 

.0227 

.0108 

.0237 

.0218 

.0111 

2,262,000 

2,000 

.0412 

.0486 

.0442 

.0404 

.0508 

.0450 

.0232 

2,156,000 

3,000 

.0644 

.0744 

.0667 

.0621 

.0702 

.0604 

.0244 

2.040.U00 
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No.  9168. 
Long  Leaf  Pinb. 


^9781   -*»  • 
Shahj/  end. 

Post  from  butt  of  tree. 

Length,  119".78. 

Weight,  330  pounds  =  49".5  pounds  per  cubic  foot. 

Counter  Tveight  at  middle,  165  pounds. 

Average  weight  of  growth,  8  rings  i)er  inch. 

Sectional  area,  9''.79  x  9''.81  =  96.04  square  inches. 

Gauged  length,  50". 

Taken  from  same  SOfoot  stick  as  Nos.  9169  and  9170. 

Clear  Btick,  free  from  knots. 


Applied  loads. 

In  gaoged  length. 

Deflections  at 
middle. 

Bemarks. 

Total. 

Per 
square 
filch. 

Compres- 
sion. 

Set. 

Hori- 
sontal. 

Vertical. 

PoundM. 
1,920 
9,604 

PoundM. 
20 
100 
200 
300 
400 
500 

Ineh, 
0. 

.0016 
.0035 
.0066 
.0075 
.0096 

Ineh. 
0. 

Inch. 
0. 

IncK. 

0. 

Initial  loMi 
Ultimate  strength. 

19. 210 
28,810 
38.420 
48,020 
1,920 
57,620 
67,230 
76.830 
86,440 
96,040 

. 

■  • 

0. 

6. 

20 

.0001 

600 

700 

800 

900 

1.000 

20 

1.200 

1,400 

1.600 

1,800 

2,000 

20 

2,200 

8,400 

2,600 

2,800 

3.000 

20 

3.200 

8,400 

3,600 

3,800 

4.000 

20 

4,200 

.0116 
.0185 
.0156 
.0177 
.0198 

0. 

0. 

1,920 

.0002 

115.250 
134,460 
153,660 
172,870 
192.080 

1.920 
211.290 
230.500 
249.700 
268,910 
288.120 

1,920 
307,230 
326,540 
345.740 
364.960 
384.160 

1,920 
403,370 

.0238 
.0283 
.0328 
.0371 
.0417 

0. 

0. 

.0005 

.0460 
.0506 
.0554 
.0600 
.0660 

.01 

0. 

.02 
.03 
.03 

0. 
0. 
0. 

.0006 

.0600 
.0785 
.0784 
.0830 
.0877 

.04 
.04 
.04 

0. 

a 

.03 

.0011 

a 

.20 

Fibers  crushed  at  the  upi)er  end  of  the  post  as  it  stood  in  the  tree. 
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No.  9169. 

Long-Leaf  Pine. 


Post  from  middle  of  tree. 

Length,  119".64. 

Weight,  302  pounds  =  45.6  pounds  per  cubic  foot. 

Counterweight  at  middle,  151  pounds. 

Average  rate  of  growth,  8  rings  per  inch. 

Sectional  area,  9".78  x  9''.80  =  95.84  square  inches. 

Gauged  length,  50''. 

Taken  from  same  30-foot  stick  as  Nos.  9168  and  9170. 

Post  contains  9  knots  from  f  to  1^''  diameter. 


Applied  liMuls. 

Deflootiona  at 
middle. 

Total. 

Per 
Bouare 
inch. 

ComprM* 
sion. 

Set 

Hori- 
sontal. 

Vertical. 

Remarka. 

Pounds. 

1.917 

9,584 

19,168 

28,752 

38.336 

47.920 

1,917 

57,504 

67.U88 

76,  672 

86,256 

95.840 

1,917 

115,008 

184, 176 

153,  344 

172  512 

Pounds. 
20 
100 

inck, 
0. 
0027 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

200    1      .0056 
300    1      .0084 
400    '      .0111 
600    1      .  0138 

0. 

0. 

30 
600 

.0001 

0183 

700            oiflo 

800 
900 
1,000 
20 
1.200 
1.400 
1,600 
1   ROO 

.0215 
.0240 
.0264 

0. 

0. 

.0002 

.0316 
.0367 
.0418 
.0471 
.0525 

191, 680          2. 000 

0. 

0. 

1.917 
210. 848 
230, 016 
249,184 
268.  352 
287,520 

1  917 

20 
2.200 
2,400 
2,600 
2,800 
3,000 

9n 

.0008 

.0577 
.0630 
.0685 
.0739 
.0802 

0. 

—  .01 

—  .01 

0. 
0. 
0. 

.0008 

306,688          3,200 
325, 856          3, 400 
346,024          8.600 
350,000    1      3  7ii, 

.0857 
.0930 
.1045 

—  .01 

—  .02 

—  .07 

0. 
0. 
0. 

intiDiate  Btrenj^tli. 

' 

Fibers  crushed  at  a  knot  10"  from  tlie  upper  end  of  the  ix>st. 
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No.  9170. 

Long-Leaf  Pine. 
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Post  from  top  of  tree. 

Length,  118".65. 

Weight,  284  pounds  ^:=  43.3  pounds  per  cubic  foot. 

Counterweight  at  middle,  142  pounds. 

Average  rate  of  growth,  8  rings  per  inch. 

Sectional  area,  9".76  x  y".79= 96.55  square  inches. 

Gauged  length,  50''. 

Taken  from  same  30foot  stick  as  Nos. 9168  and  9169. 

Post  contains  8  knots  from  V  to  1"  diameter. 


Applied  loads. 


Total. 


Per 
square 
inch. 


In  ganged  leugth. 


^zri  *"• 


Townd9, 

Pound; 

1,911 

20 

9,665 

100 

19,110 

200 

28.666 

300 

38,220 

400 

47,776 

600 

1,011 

20 

67,330 

600 

66.885 

700 

76,440 

800 

85,006 

900 

96,550 

1,000 

1.011 

20 

114,600 
133. 770 
162,880 
171,990 
191, 100 

1,011 
210, 210 
228,820 
248,430 
267,540 
286,660 

1,911 
305,760 
323,350 


1,200 
1.400 
1,600 
1,800 
2,000 

20 
2,200 
2,400 
2,600 
2.800 
3,000 

20 
3,200 
8.384 


IntK. 
0. 

.0014 
.0038 
.0062 
.0090 
.0117 


.0146 
.0178 
.0202 
.0229 


.0316 
.0376 
.0441 
.0604 
.0568 


.0631 
.0607 
.0763 
.0833 
.0910 


.1004 
.1197 


0. 


Deflections  at 
middle. 


Horison- 
tal. 


Inch, 
0. 


.0002 


.0012 


.02 
.05 


Vertical. 


IneA. 
0. 


0.  I    0. 


Keroarkri. 


Initial  low!. 


0. 

0.  l-ltimate  strength. 


Fibers  crushed  at  a  knot,  1  J"  diameter,  32"  from  the  upper  end  of  tlie 
post. 

H.  Doc.  164 27 
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NEW   POSTS. 

No.  9171. 

Long-Leaf  Pink. 


H-A7«7 


Post  from  top  of  tree. 

Length,  120".08. 

Weight,  267  pounds  =  40.4  pounds  per  cubic  foot. 

Counterweight  at  middle,  2,*^4  pounds. 

Average  rate  of  growth,  13  rings  x>er  inch. 

Sectional  area,  9".73  x  9".76  =  94.00  square  inches. 

Gauged  length,  50". 

About  5  per  cent  of  this  stick  is  sap  w^ood. 

Post  contains  2  knots,  2''  diameter  each. 


Applied  loads. 

1 
In  ganged  length. 

1 

Deflections  at 
middle. 

Beroarks. 

!      l.cr 
Total.     1    square 
inch. 

1 

Compres- 
sion. 

1 

Inch. 

'    0. 
.0015 
.0045 
.  0077 
.0108 

1       .  0140 

Set. 

Inch. 
0. 

HoriKOn- 
tal. 

Inch. 
0. 

Vertical. 

1      , 
Pounds.   1  Pounds. 
1.899    '           20 
9, 496              100 

Inch. 
0. 

1 

Initial  load. 

18, 992              200 

28, 488              300 

1 



37, 984              400 

1                  1 

47, 480    1          500 

0.        1       0. 

1, 899                20 

0. 

56, 976              600 

1    .oin 

1       .0203 
.  0235 

;      .  0268 
.  0300 



66,472    :          700 

1 

75. 968              800 
85, 464              900 

1        0. 



.01 

1 

94,960    ,      1,000 

0. 

.01 

! 

1, 899                20 



0. 

113,952           1,200 

iiiil 

—  .01 

—  .02 
-  .03 

.02 
.03 

132,044           1,400 

151.936           1.600 

1 

170,928           1.800 

-  .04     ,           .06 
-.05    1          .07 

180,  920          2,  000 

1,899    1            20 

.0001 

1 

208,912    1      2,200 
227,904     1      2,400 

,      .  0695 
.0767 
.0837 

,      . 0910 
.0990 

—  .00     r  '   ".08*' 

—  .08              .09 

—  . 09    1          .10 

—  .10              .10 
-  .10     1           .11 

246. 896          2, 600 

265,888    ,      2,800 

284,880    1      3,000 

1, 899                20 

.0013 

303, 872    1      3. 200 

.1067 

—  .ii           .ii"' 

320.000           3,368 

Ultimate  strength. 

1 

Fibers  crushed  at  a  knot,  4  feet  3  inches  from  the  upper  end  of  ix>st. 


NEW  POSTS. 

No.  9172. 

Long-Leaf  Pine. 
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K-  9:75 


Post  from  top  of  tree. 

Length,  119".88. 

Weight,  284  pounds  =  43  pounds  per  cubic  foot. 

Counterweight  at  middle,  142  pounds. 

Average  rate  of  growth,  15  rings  per  inch. 

Sectional  area,  9".75  x  9".77  =  95.26  square  inches. 

Gauged  length,  50". 

Post  contains  3  knots  from  ^"  to  %"  diameter. 


Applied  loads. 

lu  ganged  length. 

Deflections  at 
middle. 

Total. 

Per 
square 
iuch. 

Compres- 
sion. 

Set. 

^^uT"' ;  Vortical. 

Remarks. 

Poundi. 

1,905 

0,526 

19, 052 

28,578 

38,104 

47, 630 

1,906 

67,156 

66,682 

76. 2U8 

85,734 

95.260 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1.000 

20 

1,200 

1,400 

1,600 

1,800 

2,000 

20 

2.200 

2.400 

2,600 

2,800 

3,000 

20 

2,800 

3,200 
3,400 
3,600 

0. 

.0011 
.0034 
.0061 
.0080 
.0118 

Inch. 

Inch.     \     Inch. 
0.                0. 


Initial  load. 

1 

1 

0.                 0. 

.0001 

.0146 
.0176 
.0206 
.0236 
.0266 

0.             1     0. 

1,905 

0. 

114,312 

.0325 
.0386 
.  0449 
.0509 
.0572 

1 

133,  364 
152. 416 

171,468 
190. 520 
1,905 
209. 572 
228, 624 
247.676 
266. 728 

■ 

0.                 0. 

0. 

.0634 
.0700 
.0706 
.0834 
.0907 

285, 760 

0.                  0. 

1,905 

.0006 

266, 728 

Post  rested  under  this  load  40    | 

304,832 
323,884 

.0087 
.1085 
.1264 

hours. 

342, 936 

1 

Ultimate  strength. 



1 

Fibers  crushed  2"  and  5"  from  the  end  of  the  post,  in  the  vicinity  of 
small  knots. 
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NEW   POSTS. 

No.  9173. 

Long-Leaf  Pine. 


Post  from  butt  of  tree. 
Length,  120".04. 

Weight,  302  pounds  =  45.6  pounds  per  cubic  foot 
Gouuterweight  at  middle,  151  pounds. 
Average  rate  of  growth,  13  rings  per  inch. 
Sectional  area,  9".75  x  9''.77  =^  95.26  square  inches. 
Gauged  length,  50''. 
Post  free  from  knots. 


Applied  loads. 

In  iCAQged  length. 

Deflections  at 
middle. 

1 

Per 
Total.     ■   square 
inch. 

Compres- 
sion. 

Set 

Inch. 
0. 

^Ul""'  ^'^rtical. 

Remarks. 

Pound*.   '■  Pounds. 

1,005               20 

0,526              100 

10,062    ,          200 

28,578    I          800 

38,104    i          400 

47,630    ;          500 

1.005    1           20 

57, 156              600 

Inch. 
0. 
.0016 

Inch.          Inch, 
0.              0. 

Initialload. 

.0030 
.0062 
.0086 
.0111 

1 

0.        1      0. 

0. 

.0136 
.0160 
.0186 
.0210 
.0235 

66,682 
76,208 
85,734 

700 
800 
OflO 

::::::::::!::::;:::"| 

1 ,...  _.  _ 

05,260    1      1,000 

1,905    '           20 
114,312          1,200 
133,364    ;       1,400 
152,416          1,600 
171,468    '      1,800 
190,520          2.000 

1, 005                20 
200,572          2.200 
228,624    '      2,400 
247,676    1      2,600 
266.728          2,800 
285.780    '      3.000 

1,005               20 
304, 832          8, 200 
323,884    :      3,400 
342,936    1      3,600 
361,088    !      3,800 
881,040          4,000 

1,005    .           20 
400,002    ,      4,200 
416,000           4.367 

0.        !      0. 

.0002 

.0285 
.0335 
.0384 
.0438 
.0400 

J.   . 

1 

0.               0. 

.0005 

iiiil 



0.         ,      0. 

.0000 

.0806 
.0864 
.0027 
.1000 

.1072 

0.               0. 

.0010 

.idie 

—  .01          0. 

Ultimate  strength. 

1 

Fibers  crushed  at  end  of  post. 


NEW  POSTS. 

No.  9174. 

Long-Leaf  Pine. 
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r-s:74  -H 


Post  from  bntt  of  tree. 

Length,  119".95. 

Weight,  329  pounds  =  49. 9  poands  per  cubic  foot. 

Counterweight  at  middle,  104  pounds. 

Average  rate  of  growth,  16  rings  per  inch. 

Sectional  area,  9".74  x  9".74  =  94.87  square  inches. 

Gauged  length,  50''. 

Post  contains  5  knots,  \"  to  \"  diameter. 


Applied  loads. 

In  gauged  length. 

Deflections  at 
middle. 

Kemarka. 

Total. 

Per 

square 

iDCh. 

Compres- 
sion. 

Set. 

Horison- 
taL 

Vertical. 

Inch. 
0. 

Poundt.      Poundt. 
1,897                20 
1        9. 487              mo 
18, 074              900 

Inch. 

0. 
.0026 
.0050 
.0075 
.0097 
.0121 

7fu;A. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

; 1 

'      28. 461 

300 

400 

500 

20 

600 

700 

800 

•900 

1,000 

20 

1.200 

1,400 

1,600 

1.800 

2.000 

20 

j      37, 948 

1      47, 435 
1.897 

0.         j        0. 

.0001 

66,92i 
66,409 
75.896 
85.383 
94,870 
1,897 

.0142 
.0165 
.0186 
.0208 
.0230 

0. 

.......... 

.0003 

113,814 
132,818 
151.  792 
170,  768 
189.  740 
l.i^97 

.0271 
.0317 



.0361 
.0406 
.0451 

1 

.01 
.01 

I 

.0009 

208,714     1      2  200 

.0496 

.02 

0. 

227,688 
246,  662 
265,636 

2,400 
2,600 
2,800 
3,000 

20 
3,200 
3,400 
3.600 
3.800 
4.000 

20 
4,200 
4.400 
4,600 
4,727 

.0544 
.0689 
.0633 
.0681 

1 

281,610 

.02 

0. 

'        1,897 
303, 584 

.0014 

.0726 
.0774 
.0823 
.0873 
.0025 

322,558 

341.532 

.03 

0. 

360  506 

1    379,480 

.04    ,        0. 

1        1.897 

.0026 

398,  454 

.0982 
.1039' 
.1095 



417, 428 
436,402 
448,600 

.05 

.01 

Fibers  crushed  at  a  knot  §"  diamet.er,  15"  from  end  of  post 
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NEW   POSTS. 

No.  9175. 

Long-Lkap  Pine. 


h-A"7i^ 


Post  from  top  of  tree. 

Length,  120".10. 

Weight,  279  pounds  =  42.1  ponnds  per  cubic  foot. 

Gounterweight  at  middle,  140  pounds. 

Average  rate  of  growth,  11  rings  per  inch. 

Sectional  area,  9".76  x  9".78  =  95.35  square  inches. 

Gauged  length,  50". 

Post  contains  13  knots  i*^  to  2"  diameter. 


I       Applied  IfMuU.         In  ganged  lengtli. 


'       Deflections  at 
middle. 


^^^     'Compres-!      «  * 


xou..  ^^\<sr 


Pounds. 

round*. 

Inch. 

1,917 

1     20 

0. 

9,535 

100 

.0018 

19,  070 

'    200 

.0041 

28,605 

300 

.0066 

38.140 

400 

.0093 

47,  075 

500 

.0120 

1,917 

20 

57,210 

600 

.0140 

66,745 

700 

.0170 

76,280 

800 

.0205 

«5,RI6 

900 

.0235 

95.350 

1,000 

.0205 

1,917 

20 

114.  420 

1,200 

.0320 

133,  490 

1.400 

.0396 

152,500 

1.600 

.0461 

171,  630 

1,800 

.0529 

190,  700 

2,000 

.0596 

1,917 

20 
2,200 

1 

209,770 

.0668 

228,  840 

2,400 

.  0738 

247,  910 

2,600 

.<801 

266.080 

2,800 

.0873 

286,050 

3,000 

.0952 

1,917 

20 

305, 120 

3.200 

.1040 

324,100 

3,400 

.1145 

337, 100 

3,535 

.1235 

Jneh. 
0. 


«*»;j*;»»-   Vertical. 


Remarks. 


Inch. 
0. 


Inch. 
0. 


.0017 


.0036 


0. 

-  .01 

-  .05 


Initial  load. 


.01 
.03 
.10 


Ultimate  strength. 


Failed  at  knots  near  middle  of  length  of  post. 


NEW   POSTS. 

I^o.  9176. 

Long -Leaf  J*ine. 
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y^3:79  -** 


Post  from  butt  of  tree. 

Length,  119".97. 

Weight,  354  pounds  =  53.4  pounds  per  cubic  foot. 

Counterweight  at  middle,  177  pounds. 

Average  rate  of  growth,  22  rings  per  inch. 

Sectional  area,  9".76  x  9".79  =  95.55  square  inches. 

Ganged  length,  50". 

Post  free  from  knots. 


Applteil  loads. 

In  gang© 

(I  length. 

Set. 

Inch. 
0. 

Deflect 
mid 

norixon- 
tai. 

Inch. 
0. 

ions  nt 
die. 

1 

Per 
Total.        fiqnaro 
inch. 

ComproM- 
sion. 

Inch. 

0. 
.0017 
.0038 
.0059 
.0070 
.0098 

Vertical. 

remarks. 

PoMnda.      Pounds. 

1,911               20 

9,555    1          100 

19, 110             200 

28  665              300 

Inch. 
0. 

Initial  load. 

1  

1 

38, 220              400 

47, 775    f         son 

0.             0. 

1,911 
57, 330 
06.885 
76.440 
a5,995 

20 
600 
700 
800 
nnn 

0. 

.0118 

' 

.0139 
.0150 
.0180 
.0200 

1 

, 

::.:.:.:. 

1 

05  550           1  000 

0. 

0. 

1,911                90 

.  0002 

114,  660 

1,200 
1.400 
1,600 

1    AOfl 

.0240 
.0281 

133, 770 
152,  880 
171,090 

.0324 
.0368 
.0409 

191,100          2,000 

1,911                20 

210,210          2,200 

229,320    1      2,400 

0. 

0. 

.0005 

.0453 
.0496 
.0540 
.0583 
.0628 

248,430    '      2,600 

.    . 

,    267,  540          2, 800 

1 

1    286,650    j      3,000 
1,011     1            20 

0.         1    0. 

.6607 

305, 760          3,  200 
324,870          3,400 
343, 080           3, 600 
363, 000          3,  800 
382.  200          4, 000 
1,911     '            20 
•    401,310          4,200 
420.  420          4. 400 
439,  530          4. 600 
458. 640          4, 800 
475, 500           4. 970 

.0675 

■ 

.0721 
.0767 
.0816 
.0861 

1 

.....' 1 

Ultimate  strength. 

0.             0. 

.0012 

.0018 
.0971 
.1040 
.1125 

1 

1 

.01 

0. 

Fibers  crushed  3  feet  from  end  of  post. 
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NEW   POSTS. 


No.  9197. 

Short  Leap  Pine. 


K-  9^79  -^ 


Post  from  middle  of  tree. 

Length,  120".07. 

Weight,  274  pounds  =  41.1  ponnds  per  cubic  foot. 

Counter  weight  at  middle,  137  pounds. 

Average  rate  of  growth.  3  to  3^  rings  per  inch. 

Sectional  .area,  9".79  x  9".79  =  95.84  square  in(!hes. 

Gauged  length,  50''. 

Taken  from  same  tree  as  posts  Noa.  9198  and  9199. 

Post  contains  10  knots,  \"  to  1  J"  diameter. 


Applied  load8.        In  ganged  length.         ^^adte"  "* 

Per 

Compr... 


'  Per      ■ 


Tounda, 

1,916 

0,584 

10,168 

28,752 

38.336 

47,020 

1,016 

57,504 

67, 088 

76, 072 

86,256 

05,840 

],0j6 

115,008 

134, 176 

153,344 

172,512 

101.680 

1,016 

210. 848 

230,010 

219, 184 

208,352 

287.520 

1,016 

300,500 


PotmcU. 

/fu;A. 

20 

0. 

100 

.0030 

200 

.0064 

300 

.0096 

400 

.0132 

500 

.0165 

20 

600 

.0200 

700 

.0234 

800 

.0273 

900 

.0307 

1.000 

.0343 

20 

1,200 

.0417 

1.400 

.0498 

1,600 

.0578 

1.800 

.0662 

2,000 

.0745 

20 

2,200 

.0832 

2,400 

.0924 

2,600 

.1025 

2,800 

.1135 

3,000 

.1283 

20 

3,135 

.1439 

Set.      i^**^^"'   Vertical. 


Remarks. 


IncU. 
0. 

Inch. 
0. 

Inch, 
0. 

1 

'\'—y"\ ;•  •  1 •  ••• 

1.     .       1 

0. 

0. 

.0004 

...         ... 

;;:;:'' 

0. 

.01 

"• 

01 

.0006 

...::.;:::i:::;:::::: 



..:... .;..! 

0. 

.01    1 

.0010 

( 

1 

1 



0. 

.01 

.0041 

Initial  load. 


Ultimate  strength. 


Fibers  crushed  at  knots  22"  from  end  of  i)Ost. 


NEW    POSTS. 

No.  9198. 

Short  Leap  Pii*b. 
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^s:rs  -^ 


Post  from  top  of  tree. 

Length, 120". 

Weight,  256  ]>onud8  =  38.3  pounds  per  cubic  foot. 

Counter  weight  at  middle,  128  pounds. 

Average  rate  of  growth,  3  rings  per  inch. 

Sectional  area,  0".78  x  9".83  =  96.14  square  inches. 

Gauged  length,  50". 

Taken  from  same  tree  as  posts  Nos.  9197  and  9190. 

Post  contains  18  knots,  1"  to  2"  diameter. 


Applied  loaUs. 

In  gang<w 

Comprea- 
sion. 

d  length. 

Deflect iona  at 
middle. 

Remarks: 

Per 
Tot4U.     •    aquaro 
inch. 

Set. 

^^ti*?**'    ^«''"«»1- 

Povndt.   '  Pounds. 

I,ft22               20 

9,614              100 

19.228              200 

28, 842              300 

Inch, 

0. 
.0015 
.0044 
.0076 
.0110 
.0145 

Inch. 

Inch.    ;     Inch. 
0.         1    0. 


Initial  load. 
Ultimate  atrength. 

1 

1 

1      .38, 456              400 
!      48, 070              500 
1        1,922                20 
57. 681              600 
,      67.298              700 
1      76  912    !          800 

.  ..        1    1 



0. 

0. 

0. 

.0180 
.0215 
.0251 
.0290 
.0325 

'      86, 526              900 
96,140           1,000 

0.         1    0. 

1  022    •            20 

.0002 

1     115,368           1,200 
1     134,596          1,400 

.0396 
.0474 
.0552 
.0631 
.0717 

1 

15.t,824           1,600 

173. 052           1, 800 



1     192, 280          2, 000 

0.         1    0. 

1  922                20 

.0007 

211,508          2.200 
230,736     1      2,400 
249.904     1      2,600 

III 

1 

.01     1     0. 
.07    1    0- 

Fibers  crushed  at  a  2"  knot  16"  from  the  lower  end  of  the  post. 
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NEW   POSTS, 

No.  9199. 

Shobt-Leaf  Pine. 


srrr  ■ 


Post  from  butt  of  tree. 

Length,  120". 

Weight,  278  x>ouii(ls  =  41.9  pounds  per  cubic  foot. 

Gounter  weight  at  middle,  139  pounds. 

Average  rate  of  growth,  2^  to  2^  rings  per  inch. 

Sectional  area,  9".77  x  9".78  =  95.55  square  inches. 

Gauged  length,  60". 

Taken  from  same  tree  as  posts  Nos.  9197  and  9108. 

Post  contains  8  knots  ^''  to  f "  diameter. 


Applied  lc»ad8. 

In  gauged  length. 

Deflections  at 
middle. 

1 

j 

1  .   Per 
Total.         square 
1     inch. 

Compren- 
Bion. 

Inch. 
0. 
.0031 

Set. 

"°^f°°-    Vertical. 

Bemarks.                         1 

Pounds.     Povndt. 
1,011    1           2U 
9,555              100 
19,110    i          200 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

iDitialload. 

.0066 
.0103 
.0138 
.0174 

28, 665              300 

38,220              400 

47, 775              500 

1,911                20 

6. 


0. 

.0004 

57.330    1          600 
00, 885              700 

.0210 
.0245 
.0281 
.0317 
.0353 

76, 440 
85,995 

800 
000 
1,000 
20 
1,200 
1.400 
1,600 
1  8on 

95,550 

0. 

0. 

1,911 
114,660 
133,  770 

.0006 

.0429 
.0508 
.0583 
.0662 

152,880 

171,  900 

191, 100    '     2!  fioo 

.0745 

0. 

0. 

1,011 

20 
2,200 
2,400 
2.600 

.0013 

210,210 

.0829 
.0919 
.  I02:t 
.1185 
.1453 

:::::::::: 

229.320 

1 

248,430 

::/.'// V J ^. '.'..'.. 

267, 540    '      2, 800 

-  .02 

-  .08 
0. 

—  .03 

—  .12 

0. 

286, 650    1      3.  UOO 

1,911 

20 
3,037 

.0060 

200.200 

Ultimate  Hi rongth. 

,    .  _.,     ,    ._-    1     1 

! ""1 

Fibers  crushed  in  an  oblique  line  from  end  of  post  along  20^ 
length. 


of  its 


NEW   POSTS. 

No.  9200. 

Shobt-Lsaf  Pine. 
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^aUs 


Post  from  middle  of  tree. 

Length,  120"  .03. 

Weight,  307  pounds  =  49  pounds  per  cubic  foot. 

Counter  weight  at  middle,  153  pounds. 

Average  rate  of  growth,  9  to  10  rings  per  inch. 

Sectional  area,  9".49  x  9".50  =  90.15  square  inches. 

Gauged  length,  50". 

Taken  from  same  stick  as  posts  Nos.  9201  and  9202. 

Post  contains  no  knots;  15  per  cent  of  stick  sap  wood. 


A|7pli<'(l  Inadi).         In  gauged  lebgtb. 


DefloctioDB  at 
middle. 


ToUl. 


Per 
square 
inch. 


VoxmAs. 

Po\mda. 

1,803 

20 

9,U15 

100 

18,030 

200 

27.045 

300 

3€,06<) 

400 

45, 075 

500 

1,803 

20 

54,  0«0 

COO 

03. 105 

700 

72.120 

800 

81, 135 

900 

90.150 

1,000 

1.803 

20 

108, 180 

1,200 

126.  210 

1,400 

144.240 

1,600 

162. 270 

1,800 

180,300 

2,  oca 

1.803 

20 

198,330 

2,200 

216,360 

2.400 

234,390 

2,600 

252,420 

2,800 

270,450 

3,000 

1.803 

20 

288,480 

3.200 

306,  510 

3.400 

324,  540 

3,600 

342, 570 

3,800 

360,600 

4,000 

Comprca- 
Sinn. 

Set. 

Inch, 
0. 

Horizon- 

tHl. 

Vcrtiral. 

1                   1 

Inch. 
0. 
.0015 

Inch. 
0. 

h\eh. 

.0039 

;:::::::::  ::::::::::i 

.0064 

1 

.0089 

:::::::::::::::::::::::::: 

0114 

0. 

1        0. 



0. 

.0139 

1 

.0166 

.0191 

1 

.0215 

.0242 

0. 

0. 

0. 

.0295 

0. 

.01 

0349 

.0402 

.  0458 



0513 

0. 

.01 

.0003 

0568 

."I  :::::: 

.0625 

0. 

-          .02 

.0082 



Kemarks. 


luitiul  load. 


Ultimate  nirength. 


Failed  by  triple  flexure,  bending  upward  at  the  middle.    Sap  wood 
on  the  side  of  the  post  parallel  to  the  direction  of  the  deflection. 
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NEW   POSTS. 
No.  9201. 
Shobt-Lbaf  Pine. 


Post  from  butt  of  tree. 

Length,  120".06. 

Weight,  313  pounds  =  50.2  pounds  per  cubic  foot. 

Counterweight  at  middle,  157  pounds. 

Average  rate  of  growth,  11  rings  per  inch. 

Sectional  area,  9''.46  x  9''.48  =  89.68  square  inches. 

Gauged  length,  50". 

Taken  from  same  stick  as  posts  Nos.  9200  and  9202. 

Post  contains  no  knots. 


Applied  loads. 


Total. 


Pounds. 

1,703 

8,008 

17.936 

28.904 

35,872 

44,840 

1,793 

53.808 

62, 776 

71, 744 

80. 712 

89,080 

1,703 

107, 616 

125,552 

143,488 

161, 424 

179, 360 

1,793 

197,290 

215,232 

233.168 

251, 104 

269. 040 

1,793 

286,976 

304, 912 

322, 848 

340, 784 

352,000 


Per 
square 
iocli. 


Pounds. 

20 

100 

200 

300 

400 

500 

20 

000 

700 

800 

000 

1,000 

20 

1,200 

1,400 

1.600 

1,800 

2.000 

20 

2,200 

2.400 

2.600 

2.800 

3,000 

20 

8,200 

3.400 

3,000 

3,800 

3,925 


In  grauged  length. 

Deflections  at 
middle. 

Kamarks. 

Compres- 
sion. 

Set. 

.  Jneh. 
0. 

Hortzon- 

tHl. 

Vertical. 

Inch. 
0. 

Inch. 
0. 

.0020 
.0045 
.0072 
.0099 
.0125 


Inch. 
0. 

Initial  load. 

0. 

0. 

.0002 

.0150 
.0177 
.0202 
.0228 
.0254 



""".'0004*" 

0. 

0. 

.0308 
.0361 
.0417 
.0475 

. 

1     '     " 

1 

.0530 

0. 

0. 

.0006 

.0501 

.0650 

.0712 

.01 

0. 

.0770 

.0834 

.02 

0. 

.0013 

.0899 

.0972 

.03 
.04 
.07 

0. 
0. 

.1050 

.115:J 

-    03                                                                   1 

Ultimato  atreagtb. 

1 

Fibers  crushed  near  the  end  of  the  post. 


NEW   POSTS. 
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No.  9202. 
ShobtLeaf  Pine. 


a:4s 


Post  from  top  of  tree. 
LeDgth,  119."98. 

Weight,  296  pounds  =  47.3  x)OUDds  per  cubic  foot. 
Gouuterweiglit  at  middle,  148  pounds. 
Average  rate  of  growth,  8  rings  per  inch. 
Sectional  area,  9."49  x  9."50  =  90.15  square  inches. 
Gauged  length,  60". 

Taken  from  same  stick  as  posts  Nos.  9200  and  9201. 
Post  contains  3  knots,  ^''  to  2"  diameter;  20  per  cent  sapwood  along 
the  corners. 


Applied  loAdi*. 

Per 

Total. 

squart) 

inch. 

Poundg. 

Pounds. 

1,803 

20 

9,015 

100 

18, 030 

200 

27,045 

300 

36,060 

400 

45.075 

500 

1,803 

20 

54,090 

600 

63.106 

700 

72,120 

ROO 

81.135 

900 

90,150 

1,000 

1,803 

20 

108,180 

1,200 

126, 210 

1,400 

144,240 

1,600 

162.270 

1.800 

180,300 

2,000 

1.803 

20 

198, 330 

2.200 

216.360 

2,400 

234,890 

2,600 

252,420 

2,800 

270.450 

8,000 

1,803 

20 

288.480 

3,200 

306,510 

3,400 

In  icauged  length. 


Compres- 
sion. 


Inch. 
0. 
.0024 
.0056 
.0088 
.012:1 
.0156 


.0180 
.0223 
.0256 
.0292 
.0326 


.0396 
.0467 
.0543 
.0618 
.0692 


Set. 


Indi. 


Deflections  at 
middle. 


Horijon- 1  vertical. 


Inch 
0. 


.0002 


.0765 
.0844 
.0048 
.1012 
.1098 


.0008 


.1198 
.1317 


.0019 


Remarks. 


Inch. 
0. 


.01 


0. 

.03 

0. 

.03 

-  .01 

.03 

—  .02 

.04 

—  .02 

.05 

—  .03 

.05 

—  .03 

.07 

0. 

0. 

-  .05 

.09 

—  .10 

.10 

Initial  load. 


Ultimate  strength. 


Fibers  crushed,  taking  an  oblique  direction  2"  to  10''  from  end  of 
post. 
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9:'79  -H 


Post  from  middle  of  height  of  tree,    ^tick  from  yard. 

Length,  120".06. 

Weight,  282  pounds  =  42.3  pounds  per  cubic  foot. 

Counter  weight  at  middle,  141  pounds. 

Average  rate  of  growth,  6J  rings  per  inch. 

Sectional  area,  9".79  x  9".80  =95.94  square  inches. 

Gauged  length,  50". 

Taken  from  same  stick  as  posts  Nos.  9204  and  9208. 

Post  contains  C  knots  %"  to  14"  diameter. 


Applied  loads. 


Total. 


Per 
aquare 
inch. 


Poundi. 

Pwindt. 

1,919 

20 

9,594 

100 

19,188 

200 

28,782 

300 

38,  376 

400 

47.970 

500 

1.919 

20 

57,564 

COO 

67.158 

700 

76,  752 

800 

86,  346 

900 

95,94(r 

1,000 

1,010 

20 

1 15,  128 

1,200 

134.316 

1.400 

153,  504 

1,600 

172,  692 

1,800 

191,880 

2,000 

1,910 

20 

211,068 

2,200 

230,  256 

2,400 

249.  444 

2,600 

268,  632 

2.800 

287. 820 

3,000 

1,910 

20 

307, 008 

3,200 

326, 196 

3.400 

345,384 

8,600 

364.  572 

3.800 

383,  760 

4,000 

1,919 

20 

402,948 

4,200 

In  gauged  length.  I 


Deflootiona  at 
middle. 


Compres-       c^t 
Bion. 


Horizon- 
tal. 


Inch. 
0. 

.0024 
.0052 
.0081 
.0110 
.0140 


.0167 
.0197 
.0225 
.0254 
.0283 


.a340 
.0400 
.0460 
.0510 
.0580 


.0640 
.0703 
.0762 
.0624 
.0884 


.0943 
.1009 
.1074 
.1141^ 
.1219 


.1314 


Inch, 
0. 


Inch. 
0. 


.0001 


.0004 


Vertical. 


.01 


Keinarks. 


Inch. 
0. 


Initial  load. 


.02 

0. 

0. 

.0008 

0. 

1 

.03 
.03 
0. 
.04 

0. 

0 

.0020 

0. 
.02 

Ultimalo  strength. 


Fibers  crushed  at  an  1^"  knot  20"  from  the  end  of  post. 


/v-i 


at^ 


:^ 


3Sk 


^    ZO         -4 


^36 


7S 


n3S 


Z^ 


Oy 


C^ 


r^ 


4-    \     cftf 


fc-    XO'        -k-      JU?^       -^     JU^"       H>-      7«?"      -J 


JE^n^T/i^u/  o^ ^e>c?tixmfT  9JUX3 b,aM^ 9Jto^ ^, 


X 

JT 

jo: 

.zr 

y 

77 

mz 

rm 

JX 
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COMPRESSION  TESTS  OF  SHORT  SPECIMENS  CUT  FROM  POST  9i03, 


No.  of 
test. 


9203a. 
9203e  . 


Description. 


Dimensions. 


Length. 


Jnehes. 

Glearstock 36.08 

3  knots,  ".6  to  ".76  diameter.     35. 93 


:     Sec- 

tional 
Compressed     I    area, 
surface.        I 


Inches. 
0.80 
9.80 


'  InehM.  i 
j  9.79  j 
!    9.79 


8q,  in. 
05.94 
95.04 


Ultimate  strength. 


ToUl. 


Pounda. 
449,800 
416,400 


SMALL  SPECIMENS  FROM  SECTION  h. 


Per 
square 
inch. 


PoundM. 
4,688 
4,340 


I.  1  knot.  ".60 diameter.. 

II.  1  knot,  ".80  diameter . 
in.  No  knot* 

IV.  No  knots 

V.  2  knots,  ".60  and  " 
diameter 

VI.  1  knot  ".75  diameter, 

VII.  No  knots 

VnL  No  knots 

IX.  No  knots 


17.87  i  3.16 

17.87  3.15 

17.87  I  3.14 

17.87  I  3.14 


17.87 
17.87 
17.87 
17.87 
17.87 


3.21 
8.12 
3.11 
3.16 
3.13 


3.14 

9.22 

3.27 

10.30 

3.14 

9.86 

3.23 

10.14 

3.24 

10.40 

3.25 

10.14 

3.15 

9.80 

3.27 

10.33 

3.12 

9.77 

42,310 
46,240 
45,400 
44,100 

4,580 
4,480 
4,604 
4,340 

36,850 
43, 510 
47,710 
47,090 
48,030 

3,495 
4,291 
4,868 
4,558 
4,916 

Specimeus  III  and  IX  crushed  at  places  along  the  length  where  a 
cant  hook  had  made  holes  in  the  wood. 
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NEW 

POSTS. 

No. 

0204. 

no  Lkaf  Pine 

^^ 

^■' 

M 

^=g 

m± 

Post  from  the  top  of  tree.    Stick  from  yard. 

Length,  120".02. 

Weight,  269^  pouDds  =  40.3  poauds  per  cubic  foot. 

Counter  weight  at  middle,  135  pounds. 

Average  rate  of  growth,  8  rings  per  inch. 

Sectional  area,  9".79  x  9".82  =  96.14  square  inches. 

Gauged  length,  50". 

Taken  from  same  stick  as  posts  Nos.  9203  and  920S. 

Post  contains  8  knots  %"  to  2^"  diameter. 


! 
Applied  loada.      <  In  gAuged  length. 

Deflections  *t 
middle. 

ToUl. 

Tk^""'^-^    «*^- 

Horison- 
tal. 

Vertir4il. 

Kemarks. 

1 

Pounds. 

1,923 

9,614 

19,228 

28,842 

38,456 

48,070 

1  923 

Pounds.       Inch. 
20        0. 
100    ,      .0020 
200    >        ii^A 

Inch. 
0. 

79i<;A.     1     Inch, 
0.        .       0. 

Initial  load. 

300 

400 

600 

20 

600 

700 

800 

900 

1.000 

20 

1.200 

1,400 

1,600 

1.800 

2,000 

20 

.0077 
.0107 
.0130 



6.       1      6. 

6. 

57.684 

67,298 

76, 912 

86,526 

96,140 

1.923 

115,368 

134,596 

153.824 

173,052 

192, 280 

1  923 

.0170 
.0201 
.  0233 

\..\\. ...'.'.,'. 



, 

.0265 
.0296 

.01     '        0. 
.01            0. 

.0001 

.0360 
.0427 
.0492 
.0538 

.02             0. 

.0625 

.02            0. 

0.                 0. 

.03     ,        0. 

.04     1        0. 

.0005 

211  508    \      **  ^^*^ 

.0692 
.0760 
.0829 
.0895 
.0965 

230,736 
249,964 
269,192 
288,420 
1  923 

2,400 
2,600 
2,800 
3,000 
20 
3,200 
3,400 

ft  tlM\ 

.05            0. 
0.                 0. 

.0011 

307.648 
326.876 
346  104 

.1032 

.1102 

1181 

1 

.06    ,    —.02 

3651332          l\m 

.1358 

.08        —  .05    .  ritimate  streneth. 

1 

Fibers  crushed  at  large  knot  36''  from  the  end  of  i)ost. 
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COMPRESSION  TESTS  OF  SHORT  SPECIMENS  CUT  FROM  POST  0204, 


No.  of 
test. 


Jl_HM  b  . 


Deaoription. 


DimensioDs. 


;  Length. 


I  Inches. 
2knot«,g"nD(11||"diBinGt«r.     10.88 
1  knot,  1 "  <li«nietor ID.W 


OiOie..    2knot0,  l"nndl2"(liametor.     19.92 


CompreBAed 
surface. 


Sec- 
tional 
area. 


Inches. 
9.82 


9.82 


Inches.'.   Sq.in. 
9.79        06.14 


0.70 
9.79 


96.14 
96.14 


SMALL  SPECIMENS  FKOM  SECTION  d. 


L  Noknota 

II.  NoknoU 

IIL  NoknotH 

IV.  No  knots 

V.  No  knots 

V ,.  1  knot,  ".90  diameter. . . 
Vi.  Koknots 

VII.  No  knots 

VIII.  Noknota 

VIII,.  1  knot,  ".80  diameter 

IX.  No  knots 

IX 1.  1  knot,  ".80  diameter  . 


17.89 

3.17 

3.18 

10.08 

17.89 

8.18 

3.17 

10.08 

17.89 

3.18 

3.18 

10.11 

17.89 

3.16 

3.20 

10.24 

9.90 

3.19 

3.14 

10.02 

7.83 

3.19 

3.14 

10.02 

17.89 

3.20 

3.18 

10.18 

17.89 

3.19 

3.10 

10.18 

9.08 

3.20 

3.16 

10.11 

7.78 

3.20 

3.16 

10.11 

9. 98 

3.20 

3.19 

10.  21 

7.78 

3.20 

3.19 

10.21 

Ultimate  strength. 


I      Per 
Total.     I    square 
I     inch. 


Pounds.  '  Pou%\ds. 

396, 600  4, 125 

409. 400  4. 258 

I>89, 900  4. 055 


45,200 
45, 870 
47.220 
43,060 
35,000 
33.140 
45.700 
39,380 
42,640 
41,120 
44,500 
41, 710 


4,484 
4,551 
4,671 
4,205 
8,553 
3,3(V7 
4,489 
8,808 
4.218 
4,067 
4,358 
4,085 


No.  9208. 
Long-Leaf  Pine. 


r-A79-^ 


Post  from  butt  of  tree.    Stick  from  yard. 

Length,  119".90. 

Weight,  315  pounds  =  47.4  pounds  per  cubic  foot. 

Counterweight  at  middle,  157  pounds. 

Average  rsite  of  growth,  8  to  8^  rings  per  inch. 

Sectional  area,  9".77  x  9".79  =  95.65  square  inches. 

Gauged  length,  50". 

Taken  from  snme  stick  as  posts  Nos.  9203  and  9204. 

Post  contains  no  knots  in  sight. 


Applied  loadM.      j  In  gauged  lengths 

Deflections  at 
middle. 

Remarks. 

1 

Total. 

-«^fJ,-    Coniprea- 

Pounds.       Inch. 

20    ;    0. 
100          .0013 
200    1      .0034 
300           .0059 
400           .0082 
500    '      .0109 

20    1 

set. 

Horizon- 
tal. 

Inch. 
0. 

Vertical. 

Poundt. 

1,913 

1       9,565 

Inch. 
0. 

Inch. 
0. 

Initialload. 

19, 130 

1      28, 695 

'      38,260 

..........|.......... 

47,825 

0. 

0. 

1.913 
57,390 

6. 


600    1       .0135 



H. 
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NEW  POSTS. 
No.  9208— Continued. 


Applie<l  loads. 


Total. 


Per 
square 
inch. 


Pounda. 

06,955 

76.  520 

86,  065 

05,  650 

1,913 

114,780 

133,910 

153,040 

172. 170 

101.  300 

1,913 

210.  430 

229,560 

248.690 

267,820 

286,950 

1,  913 

286,950 


306, 080 


363,470 
'382,*  600 


401, 730 


L 


306,080 
292,600 

306, 080 

i  "325,216' 

I   "344,' 346" 


420,860 
430^ 090    I 


Pounda. 
700 
800 
900 
1,000 
20 
1,200 
1,400 
1.600 
1.800 
2,000 
20 
2,200 
2,400 
2,600 
2,800 
3,000 
20 
3,000 
3,000 
3,000 
3,000 
3,000 
8,000 
3,000 
3.000 
3,000 
3.200 
3,200 
3,200 
3.200 
3,200 
a.  200 
3,059 

3,200 
3, 200 
3,400 
3,400 
3.000 
3,600 
3.800 
3,800 
4.000 
4.000 
4.000 
4.200 
4,200 
4,400 
4,400 
4,000 


lu  gauge<1  length. 


Com  pros-       e^* 


Inch. 
.0161 
.0180 
.0213 
.0239 


.0291 
.0345 
.0402 
.  0455 
.0512 


.0567 
.0625 
.0681 
.0739 

.0798 

.'6767' 
.0804 

.  08(»5 
.0800 
.0807 
.  0808 
.  0803 
.0810 
.0810 
.0803 
.  0866 
.0867 
.0808 
.  0860 


Deflections  at 
middle. 


Horizon- 
tal. 


Hemarks. 


Vertical. 


Inch. 


Inch. 


Inch. 


.01 
0. 

0. 

.6662  1 

0. 

.02 
.03 

0. 

0. 

.05    I    0. 


.03 
0. 

0. 

.0004 

0. 

1:::: 

.04 

0. 

.04 
0. 
.04 

0. 

.0006 

o! 
0. 

.05 

0. 

0800 

.07 

0. 

.  0890 

1    0944 

.07 

0. 

0045 

.  0090 

1    0008 

.  1052 

:'"i 

.1058 

::;;:;::::  ::::::;:::i::::::::.: 

.  1118 

i 1 

.1120 

:::::;::::  ::::::::::i:::::::::: 

.1175 

.08 

0. 

1183 

.1235 

.19 

0. 

1240 

.  1320 

.io 

0. 

After  5  minntM. 
I  A ft«r  10  minutes. 
'  After  15  minutes. 

AfU'T  20  minutes. 

After  25  minutes. 

After  30  minutes. 
'  After  40  minutes. 

After  1  hour. 

AfterSroinntes. 
Atter  10  minutes. 
After  20  minutes. 
After  80  minuter. 
Load  left  on  po«t  Satunlay  nl^ht. 
Load  on  post  Monday  momins;. 
after  40  hours. 

After  20  minutes. 

'  Alter  5  minutes. 

After  5  minutes. 

.'  After  5  minutes. 


After  5  minutes. 
After  10  minutes. 

After  5  minutes. 

After  5  minutes. 
Ultimate  strength. 


Fibers  crusbed  30"  from  end  of  post.    Cutting  tbe  post  aijart,  there 
was  found  a  sound  knot  near  tbe  center  J"  diameter. 


NEW   POSTS. 
No.  9177. 

Spbuoe  Post, 
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K  A7jH 


Length,  119".88. 

AVeight,  198  poands  =  30  pounds  per  cubic  foot. 

Gouuterweigbt  at  middle,  100  pounds. 

Average  rate  of  growth,  13  rings  per  inch. 

Sectional  area,  9".75  x  9".  76  =  95.16  square  inches. 

Gauged  length,  50". 

Post  contains  46  knots  |"  to  If*  diameter. 


Applied  loads. 

lu  gauged  length. 

Deflections  at 
middle. 

Kemarks. 

Total. 

Per 
aqaaro 
inch. 

Compres- 
sion. 

Jneh. 

0. 

.0029 
.0070 
.0108 
.0148 

Set. 

Horizon- 
tal. 

Vertical. 

Pottnds. 

1,903 

0,516 

19,032 

28,548 

38,064 

47,580 

1,903 

57,098 

00,612 

76,128 

8.^644 

05, 160 

1,003 

104. 670 

114, 192 

123, 708 

133.224 

142, 740 

1,903 

132. 250 

161, 772 

171,288 

180,804 

190,320 

1,903 

209,  352 

216,800 

Poundg. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

000 

1,000 

20 

1.100 

1,200 

1,300 

1,400 

1,500 

20 

1,600 

1,700 

1,800 

1,000 

2,000 

20 

2,200 

2,278 

Inch. 
0. 

Inch.         Inch. 
0.                0. 

Initial  load. 
Fltimato  strength. 

.01 
.01 
.02 

0. 
0. 
0. 

.0188 

.0003 

.  0230 

.02 
.03 
.03 
.03 
.03 

0. 
0. 
0. 

.0270 
.0311 
.0352 
.0392 

.0008 

.0432 
.0475 
.0518 
.0558 
.0602 

.03             (^ 

.03 
.04 
.04 
.04 

0. 
0. 
0. 
0. 

.0012 

.0644 
.0690 
.0735 
.0788 
.0844 

.04 
.05 
.05 
.05 
.06 

0. 
0. 
0. 
0. 
0. 

.0025 

.0098 

.07 

-  .01 

1 

Fibers  crushed  at  group  of  knots  27"  from  the  end  of  the  post. 
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NEW   POSTS. 

No.  9188. 
Spbuoe  Post. 


K-yjJ  -^ 


Length,  119'^26. 

Weight,  212  ponuds  =  33.8  pounds  per  cubic  foot. 

Couuterweigbt  at  middle,  106  pounds. 

Average  rate  of  growth,  20  rings  i>er  inch. 

Sectional  area,  0".52  x  9".53  =  90.72  square  inches. 

Gauged  length,  50''. 

Post  taken  from  same  stick  as  No.  9190. 

Post  contains  47  knots,  i^"  to  1  J"  diameter. 


Applied  loadjk 

In  gAused  length. 

I>eflect 
mid 

Horizon- 
tal. 

I$ich, 
0. 

iona  at 
die. 

1  P., 

Total.        sqaare 
inoh. 

Comprea- 

sion. 

Inch., 

0. 

.0024 
.0054 
.0084 
.0115 
.0148 

Set. 

Verticia. 

RemMka. 

• 

Pound*. 

1.814 

9,072 

18, 144 

27,216 

36,288 

45,  360 

1.814 

54,432 

63,504 

72,570 

81,648 

90,720 

1,814 

99,792 

108,864 

117,936 

127,008 

136.080 

1,814 

145. 152 

154,224 

163,296 

172,368 

181, 440 

1,814 

Pound*. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,100 

1,200 

1,300 

1.400 

1,500 

20 

1,600 

1,700 

1.800 

1,900 

2,000 

Jneh. 
0. 

Jneh. 
0. 

Initial  load. 

0. 

0. 

6. 

.0178 
.0209 
.0239 
.U272 
.0304 

1 

, 

1 

;..;:::".:;i : " 

0. 

0. 

.0003 

.0336 
.0367 
.0400 
.0434 
.0471 

0. 
0. 

.6i 

.01 

.0009 

.0502 
.0536 
.0570 
.0603 
.0638 

0. 
0. 
0. 
0. 
0. 

.01 
.01 
.01 
.01 
.01 

.0010 

190,512    '      2,100 
109,584    1      2,200 
208,856    1      2,300 
217,728    .       2.400 

.0676 
.0718 
.0770 
.0829 
.0885 
.0950 

0. 
0. 
0. 
0. 
0. 
-  .01 

.01 
.01 
.01 
.01 
.01 
.02 

1 

1 

226,800 
235,872 

2,500 
2,000 

1 

1' Itimate  atrength. 

Fibers  crushed  at  groups  of  knots  at  three  places  along  length  of 
post. 


NEW  POSTS. 
No.  9190. 

Spbuoe-  Post. 
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A"J J 


Length,  118".53. 

Weight,  213  pounds =34.2  pounds  per  cubic  foot. 

Counterweight  at  middle,  106  pounds. 

Average  rate  of  growth,  20  rings  per  inch. 

Sectional  area,  9'^52  x  9'^53=90.72  square  inches. 

Gauged  length,  50". 

Taken  from  same  stick  as  No.  9188. 

Post  contains  61  knots  ^"  to  1"  diameter. 


Appli«l  lo«l..      '  In  ganged  length.         ^^iddle."  "* 


PAr       I 


Remarks. 


I  — •  -a-r  r^^i 


Pounds. 

1,814 

9,072 

18,144 

27,216 

36,288 

45,360 

1,814 

54,432 

63,504 

72,676 

81,648 

90,720 

1,814 

09,792 

106,864 

117.036 

127.008 

136, 080 

1.814 

145, 152 

154,224 

163,296 

172.368 

181,440 

1,814 

190, 512 

109,584 

206,860 

217,728 

226.800 

2:i5, 872 

244,944 

263,800 


Pounds. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,100 

1.200 

1.300 

1,400 

1.500 

20 

1,600 

1,700 

1.800 

1.900 

2.000 

20 

2.100 

2,200 

2.300 

2.400 

2,500 

2.600 

2,700 

2,796 


Inth. 
0. 
0021 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

.0046 

.0074 

.0097 

1 

.0125 

0. 

0. 

.0003 

.0152 

.0180 

.0208 

.0238 

.0269 

0. 

0. 

.0006 

.0205 

.0329 

.02 
.03 
.03 
.05 

0. 
0. 
0. 
0. 

.0360 

.0391 

.0422 

.0006 

.0451 

.05 
.05 
.05 
.05 
.05 

0. 
0. 
0. 
0. 
0. 

.0480 

.0510 

.0530 

.0560 

.0007 

.0578 

.05 
.05 
.06 
.06 
.06 
.07 
.08 

0. 

0. 
.02 
.03 
.03 
.04 
.07 

.0604 

.0640 

.0674 

.0709 

.0751 

.0808 

Initial  load. 


Ultimate  atrength. 


Fibers  crushed  at  knots  21"  to  27"  from  end  of  post. 
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NEW  POSTS. 


No.  9190  a. 

Eetest  of  Spbuob  Post  No.  9190,  Keducbd  in  Length,  Cutting 
OFF  the  Pabt  Fbactubed  in  the  Oeighnal  Test. 


srjj 


Length,  85".72. 

Sectional  area,  9".52  x  9".53  =  90.72  square  inches. 

Ultimate  strength,  299,400  pounds  =  3,300  pounds  per  square  inch. 

Fibres  crushed  at  knot  near  middle  of  its  length. 


NEW   POSTS. 

No.  9189. 

Spbitce  Post. 


439 


9:7s 


Length,  119''.94. 

Weight,  222  poands  =  33.5  pouuds  per  cubic  foot. 

Counterweight  at  middle,  111  pounds. 

Avernge  rate  of  growth,  16  rings  per  inch. 

Sectional  area,  9".76  x  9".78  =  9545  square  inches. 

Gauged  length,  50". 

Post  taken  from  the  same  stick  as  No.  9190. 

Post  contains  48  knots  \''  to  \\"  diameter. 


Pounds. 
1. 
0.545 

i9,ogo 

28. 835 

38,180 

47,725 

1.909 

57,270 

66,815 

76,360 

85,905 

95,450 

1,909 

104,995 

114.540 

124,085 

133,630 

143, 175 

1,909 

162, 720 

162,  265 

171,810 

181,355 

190,900 

1.901) 

200,445 

209,990 

219.535 

229,080 

238,  625 

1,909 

248, 170 

257, 715 

267,260 

276,900 


Pounds. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,100 

1,200 

1.300 

1,400 

1,500 

20 

1,600 

1,700 

1.800 

1. 1)00 

2,000 

20 

2,100 

2,200 

2,300 

2,400 

3,500 

20 

2.600 

2,700 

2,800 

2,901 


Tneh. 
0. 
.0021 
.0045 
.0064 
.0090 
.0117 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

1 

1 1 

1 

1 1 

0. 

0. 

.0014 

.0145 
.0175 
.  0214 
.0248 

1 

! 

.  0282 

0. 

0. 

.0026 

.0316 





.  0349 
.0383 
.0414 
.0445 

0. 

.01 

.0028 

.0474 
.0504 
.0512 
.0535 
.0565 

S: 

.02 
02 

1 

.0030 

0600 

.0639 
.0674 
.0719 
.0772 

1  

1 

0. 

.03 

.0049 

.0830 

.0908 

.01 
.06 

.02 
.03 

.1046 

1 

Ultimate  St retigth. 


Fibers  crushed  at  a  group  of  knots  near  the  middle  of  its  length  and 
in  vicinity  of  each  end. 
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NEW   POSTS. 

Ko.  9196. 

Spruce  Post. 


H-  9:ra 


Length,  120".04. 

Weight,  232  pounds  =  35  poands  per  cubic  foot. 

Counterweight  at  middle,  116  pounds. 

Average  rate  of  growth,  16  rings  per  inch. 

Sectional  area,  9''.76  x  9".78  =  95.45  square  inchep. 

Oauged  length,  60". 

Taken  from  same  stick  as  No.  9189. 

Post  contains  27  knots  \"  to  J"  diameter. 


Applied  loads.         In  gauged  length. 


Deflections  nt 
middle. 


Total. 


Ponndi. 

1,909 

9.545 

19,090 

2g,635 

38,180 

47, 725 

1,909 

57,  270 

66,815 

76,360 

85,905 

95,450 

1,909 

104,995 

114.  540 

124,083 

133.  630 

143. 175 

1,909 

152, 720 

102.265 

171, 810 

181,355 

190.900 

1.900 

200.445 

209.990 

219,  5.15 

229,080 

238,625 

1,909 

248.170 

257, 715 

267.260 

276,805 

286. 8.<H) 

1.909 

296.895 

303,000 


Per 
square 
inch. 


Keniarks. 


Poundn. 

20 

100 

200 

30O 

400 

500 

20 

GOO 

700 

800 

900 

1,000 

20 

1.100 

1,200 

1,300 

1,400 

1,500 

20 

l.COO 

1,700 

1.800 

1,900 

2,000 

20 

2,100 

2.2WI 

2,300 

2,400 

2.500 

20 

2.600 

2,700 

2,800 

2.900 

8,000 

20 

3,100 

3,174 


Compres- 
sion. 

Set. 

Inch. 
0. 

Horizon 
tal. 

Vertical. 

Inch. 
0. 
0031 

Inch. 
0. 

Inch. 

1   0. 

0062 

0090 

1 

0110 

!oi41 

0. 

1   0. 

.0002 

. 

0166 

_  -  - 

0193 

.0220 

' 1 

.0245 



.0271 

0. 

0. 

.ooat 

0290 

1 

03r>l 

0. 

1   •" 

0378 

.0404 

6. 

0. 

.02 
0. 
.|.. 

.0005 

.0429 

.0455 

0. 
0. 
0. 
0. 

.03 
.04 
.05 
.00 

.0481 

.0508 

.0534 

.0006 

.0558 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.07 
.08 
.09 
.00 
.10 
I     .01 
.10 
.11 

t    -H 
1    .12 
.13 
1    .01 
1    .19 

.0586 

.0610 



.0642 

:.: 

.0670 

.0009 

.0694 

.0725 

.0760 

.0796 

.0834 

.0026 

.0873 

Initial  load. 


Ultimate  strength. 


Fibers  crashed  at  a  group  of  knots  22"  from  end  of  i)08t. 


NEW   POSTS. 
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No.  919Ga. 
SnoKT  Piece  Taken  pbom  Spruce  Post  No.  9196. 


B'Jd  -*l 
Length,  14'M2. 

Sectional  area,  9".76  x  9".78  =  95.45  squar*».  incbes. 
Ultimate  strength,  329.900  =  3,456  jxiuuds  jier  square  inch. 

No.  9191. 
Speucb  Post. 


n-  s':52  -H  • 

Length,  120". 

Weight,  165.}  pounds  =  26.4  pounds  per  cubic  foot. 

Counterweight  at  middle,  83  pounds. 

Average  rate  of  growth,  5J  rings  per  inch. 

Sectional  area,  9".48  x  9".52  =  90.25  square  inches. 

Ganged  length,  50''. 

Taken  from  same  stick  as  No.  9195. 

Post  contains  70  knots  y  to  \\"  diameter. 


Applied  loads. 


Total. 


Per 

square 
iuch. 


Towxd*. 

Ttmndn. 

1,805 

20 

0,025 

100 

18,050 

200 

27.075 

300 

36,  leo 

400 

45, 125 

500 

1,805 

20 

54. 150 

COO 

«:i,  175 

700 

72, 200 

800 

81. 225 

900 

90,250 

1,000 

1,805 

20 

99.275 

1.100 

108.300 

1,200 

117.325 

1.300 

120,350 

1.400 

135,375 

1.500 

ilsos 

20 

U4,  440 

,       1,000 

153.425 

1       1,700 

162.450 

1,800 

171.  475 

1,900 

180,500 

2.000 

1.805 

20 

180, 525 

1      2,100 

193,400 

2,143 

1 

lu  ganged  leagtb. 

DeflecUoMat 
middle. 

Kemarlcs. 

Conipreii- 
aiou. 

Set. 

Horiwm-  ^ 
tal. 

Inch. 
0. 

Vertical. 

Inch. 
0. 
.0040 

Inch, 
0. 

Inch. 
0. 

1 
Initial  load. 

Ultimate  strength. 

.0080 

.0120 

.0150 

.0201 
1 

0. 

0. 

.0003 

.0211 
.0283 
.0329 

.01            0. 

.  0378 

.(M09 

.02    1       0. 

.0004 

.0446 
.0400 
.0534 
.0570 
.0620 

1 

.02    j        0. 

.0004 

.0660 
.0707 
.0753 

• 

.03 

0. 

.0610 

.0876 

.04 

0. 

.0018 

.0938 

Fibers  crashed  at  knots  32''  from  end  of  post 
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NEW   POSTS. 

No.  9195. 

Spbjjce  Post. 


1^  9r23  -H 


Length,  120".07. 

Weight,  166  pounds  =  27.3  ponnds  per  cubic  foot. 
Counterweiglit  at  middle,  83  pounds. 
Average  rate  of  growth,  6J  rings  per  inch. 
-Sectional  area,  9".23  x  9".48  =  87.60  square  inches, 
(lauged  lengtli,  50". 
Taken  from  same  stick  as  No.  9191. 

Post  contains  50  knots  \"  to  1^"  diameter.    The  knots  were  princi- 
pally large  ones. 


AppUeil  loads. 

Per 
Total.     '    fiqaaro 
1     inch. 

In  gauged  lengtH. 



Deflections  at 
middle. 

Comprea- 
sion. 

Set. 

Horiaon- 
tal. 

Vertical. 

Remarka. 

Voundt.     PoundM. 

1,750               20 

8, 750              100 

17, 500              200 

20.250    '          300 

Inch. 
0. 
.0035 
.0070 
.0123 
.0168 
.0210 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

35. 000              400 
43,750              500 
1,760                20 
52,500              000 
61,250    ,          700 
70,000              800 
78, 750              900 
87,500           1,000 
1,750    i            20 
M.250    1      1,100 
105.000    >      1,200 
118,750    1      1,300 
122.500    1       1,400 
131, 2.'>0           1, 500 

::::::;:;:i:" '::::: 

0. 

0. 

.0002 

.0255 
.0300 
.0347 
.0304 
.0439 

^ 

1 

0. 

n 

.0005 

::.... 



.0488 
.0536 
.0587 
.0639 
.0701 

.01            0. 

1 

' 

.02    ,        0. 

1,750    '            20 

.ooii 

110,000           1,600 
148,  750           1, 700 

.0759 
.0840 
.0985 

.03            0. 
.03        -.02 
.03         -  .  06 

157. 500           1,  800 

166, 250           1, 900 

.  1255 

Ultimate  atrengtli. 

Fibers  crushed  at  two  groups  of  knots  along  middle  part  of  post^ 


NEW   POSTS. 

No.  9192. 
Spruce  Post. 
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9.56 


Length,  120".04. 

Weight,  213i)ounds  =  33.5  pouuds  per  cubic  foot. 

Couuterweight  at  middle,  106  pounds. 

Average  rate  of  growth,  22  rings  per  inch. 

Sectional  area,  9".56  x  9" .56  =  91.39  square  inches. 

Gauged  length,  50". 

Taken  &om  same  stick  as  No.  9194. 

Post  contains  30  knots  \"  to  \"  diameter. 


A-ppHetl  loacls. 


Total. 


Poundt. 

1,828 

9,139 

18,  278 

27,  417 

30, 556 

45,  G95 

1,828 

54,834 

03.973 

73, 112 

82,251 

91,390 

1,828 

100,529 

109,668 

118,807 

127,946 

137, 065 

1,828 

146,  224 

155.  363 

164,  502 

173, 641 

182, 780 

1.  828 

191,919 

201.  058 

210. 197 

219,  336 

228,  475 

1,828 

237,614 

246,753 


T«  ^^^^A  i»«..4K  Deflections  at 

In  gangecl  length.  ,  middle. 


TncU.     !      "«"• 


Set. 


RemarliH. 


^'*t'^"*  I  Vertical. 


Voundi. 
20 
100 

Inch.     , 
0. 

.0018 

.0047 

.0076 

.0104 

.0133 

IfUih. 

0. 

l%xch. 

0.       ! 

Inch, 
0. 

200 

1 "j 

300 

]                   1 

400 

..........l i 

500 

0. 

0. 

20 

0. 

COO 

.0163 
.0192 
.0222 
.0251 
.0283 

700 

800 

900 

1,000 
20 

".666i 

0. 

0. 

1,100 

.0312 
.0342 
.0374 
.0405 
.0435 

.......... 



1,200 

1,300 

1,400 

1,500 

0. 

0. 

20 

.0003 

1,600 

.0465 
.0501 
.  0533 
.0564 
.0599 

1,700 

1,800 

1,900 

2,000 

0. 

0. 

20 

.6608 

2,100 

iiiii 

2,200 

2.300 



2,400 

—  .01 

—  .01 

0. 

2,500 

0. 

20 

.0026 

2,600 

.0869 
1      .0985 

2, 700 

—  .02 

—  .02 

Initial  load. 


Ultimate  strength. 


Fibers  crushed  at  knots  W  from  end  of  post. 
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NEW   POSTS. 

No.  9194. 
Spruce  Post. 


>-.9:jj  -^ 


Length,  120".05. 

Weight,  222  poQDds  =  35.2  pounds  i)er  cnbic  foot. 

Counterweight  at  middle,  111  pounds. 

Average  rate  of  growth,  23  rings  per  inch. 

Sectional  area,  9".53  x  9".53  =  90.82  square  inches. 

Gauged  length,  50". 

Taken  from  same  stick  as  No.  9192. 

Post  contains  16  knots  j^''  to  f  diameter. 


Applied  loadA. 

In  ganged  length. 

Deflections  at 
middle. 

1 

1 

;     Total. 

Per 
fiqnare 
inch. 

Pounds. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

000 

1,000 

20 

1.100 

1,200 

1,300 

1,400 

1,500 

20 

1,600 

1,700 

1.800 

Compres- 
sion. 

1 

Set. 

Horizon- 
tal. 

Vertical. 

Keroarks. 

1 

Pounds. 

1,816 

0.082 

18,164 

27.240 

36,328 

45.  410 

1,816 

54, 402 

63,574 

72.656 

81,738 

00,820 

1.816 

00,002 

108,084 

118.066 

127, 148 

136.  230 

1,816 

145.  312 

1.>I,  304 

163.  476 

'     Inch. 

0. 
1      .0024 
1      .0054 
.0081 
,      .0100 
i      .0136 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

InitUUoad. 

"   *  1 

1 

1 

0. 

-  .01 

0. 

,      .0161 
1      .0187 

.0214 
,       .0240 

.0266 

0. 

—  .02 

1 

0. 

-  .03 



0. 

1      .0202 

,       .0310 

.  ai45 

.0372 

.0400 

.01 
.01 
.01 
.02 
.02 

—  .04 

—  .05 

—  .06 
-.07 

—  .07 

1 

.0002 

.0426 
.0453 

I      .0482 
.0510 

,       .0530 

.02 

-.08 

1 

.03 

—  .00 

172.558           1.000 
181,  640           2,  000 

1,816                20 
100, 722           2. 100 
100.  804          2, 200 
208, 886          2, 300 
217. 068          2, 400 
227.050    1      2.500 

1,816    1           20 
236, 132          2, 600 
245.214          2,700 
254. 206          2, 800 
263,378    1      2,000 
272.460          3,000 
281,  512          3. 100 

.03         10 

.0002 

0. 
.04 
.05 
.06 

0. 

—  .10 

—  .10 

—  .11 

.0564 
.0503 
.0624 
.0655 
.0680 
1 

.07 

—  .12 
0. 

—  .14 

—  .17 

—  .18 

—  .20 

—  .21 

—  .23 

.0008 

0. 
.08 
.08 
.00 
.10 
.10 
.11 

.0723 
.0757 
.0808 
.0851 
.0800 
.1041 

1 

1 

1 

ritimate  strength. 

Fibers  crtished  19^'  from  end  of  post. 
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Ko.  9193. 
Spbucb  Post. 


Length,  120".02. 

Weight,  190  pounds  =  30.2  pounds  per  cubic  foot. 
Counterweight  at  middle,  95  pounds. 
Average  rate  of  growth,  16  rings  per  inch. 
Sectional  area,  9".52  x  9".52  =  90.03  square  inches. 
Gauged  length,  50". 

Taken  from  stick  which  furnished  only  one  post. 
Post  contains  48  knots,  i'*  to  IJ"  diameter.    The  larger  number  of 
kjiots  were  below  i"  diameter. 


Applied  loads. 


Total. 


Per 
sqaare 
incli. 


In  ganged  length. 


Deflections  at 
middle. 


Com- 
pression. 


Poundi. 

1,812 

0,063 

18.120 

27.189 

36, 252 

45,315 

1,812 

54,378 

63,441 

72,504 

81,587 

90,030 

1,812 

99,693 

108, 750 

117.810 

126.882 

135,945 


1,812 
145,008 
154,071 
163,134 
172, 197 
181, 260 


1,812 
90,630 
78,600 
90.630 
181,260 


Pounds. 

Inch. 

20 

0. 

100 

.0018 

200 

.0051 

300 

.0085 

400 

.0120 

500 

.0156 

20 

600 

.0192 

700 

.0228 

800 

.0204 

900 

.0300 

1.000 

.0338 

20 

1,100 

.0372 

1,200 

.0412 

1,300 

.0450 

1,400 

.0480 

1,500 

.0528 

1,500 

.0532 

20 

1,600 

.0568 

1,700 

.0607 

1,800 

.0648 

1.900 

.0689 

2.000 

.0729 

2,000 

.0745 

2,000 

.0752 

2,000 

.0760 

2,000 

.0764 

2,000 

.0768 

2,000 

.0771 

2,000 

.0778 

2,000 

.0783 

2,000 

.0787 

2,000 

.0793 

2,000 

.0807 

2,000 

.0812 

2,000 

.0818 

2,000 

.0823 

20 

1,000 

.0106 

Set 


Inch. 
0. 


Horizon- 
tal. 


Vertical. 


Inch. 
0. 


Inch, 
0. 


.0005 


I    0. 


.0013 


.0038 


1,000 
2,000 
2,000 
2,000 
2.000 


.0432 
.0810 
.0822 
.0825 
.0631 


.01 


.02 


.02 


Bemarks. 


Initial  load. 


After  5  minntes. 


After  6  minutes. 

After  10  minutes. 

After  15  minutes. 

After  20  minntes. 

After  25  minutes. 

After  30  minutes. 

After  40  minutes. 

After  50  minutes. 

After  60  minutes. 

After  1  hour  and  20  minutes. 

After  2  hours. 

After  2  hours  and  20  minutcn. 

After  2  hours  and  40  minuteH. 

After  3  hours. 

Remained  under  load  40  hoars. 
Load  on  post  at  end  of  40  hoars. 


After  6  minntes. 
After  10  minutes. 
After  20  minutes. 
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No.  9193— Continued. 


Applied  loads 


ToUl. 


Founds. 


181, 2G0 

160, 400 
181, 260 


168,134 
181.260 
163, 134 
181,260 
163,134 
181.200 
190, 323 
109,380 


208,449 


181,200 


190,  323 
109.386 
208,449 


208,440 


Tor 

square 

inch. 

Pounds. 
2,000 
2.000 
2,000 
2,000 
2,000 
2,000 

2,000 
2.000 


2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 


2,000 
2,000 

1.860 
2,000 
2,000 
1.800 
2,U00 
1,800 
2,000 
1,800 
2,000 
2,100 
2,200 
2,200 
2,200 
2,200 
2,200 
2,200 
2,300 
2, 300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,300 
2,000 
2,000 
2.000 
2,000 
2,000 
2,000 
2.000 
2,000 
2,000 
2,000 
2.000 
2,100 
2,200 
2,300 
2.300 
2,300 


Jn  gauged  length. 

middle. 

Com- 
pression. 

Inch. 
.0834 

Set. 

Horizon- 
tal. 

Vertical 

Kemarks. 

Inch.     1     Jtich. 

Inch. 

After  30  minuter. 

0842 

:';:::::::r ":::::: 

After  50  minutes. 

.0844 
.0847 
.0851 

After  1  hour. 

After  1  hour  and  10  minutes. 

After  1  hour  and  30  minutes. 
A  fter  2  hours. 

Tumperaturo  of  room  raised. 
Aft4>r  2  hours  aud  M  minutes. 
A  fter  3  hours. 

Micrometer    anparently     af- 
fected by  the  change  in  teiu- 
peraturo  of  room. 

After  4  hours. 

After  44  hours. 

After  5  liours. 

After  5Uiour8. 

After  6  hours. 

After  6^  hours. 

After  7  hours. 

After  7  hours  and  30  minates. 

Suu  slione  ou   micrometer    10 
minutes. 

After  8  hours. 

Load  left  on  post  over  night,  15 
hours. 

Load  on  post  iu  the  morning. 

After  30  minutes. 

.0868 

.0888 

0807 

* 

0901 

.0903 
.0906 
0909 

.0013 
.0910 
.0919 

.0927 

1 

0971 

0976 

0902 

0975 

.0902 
.0977 
.0903 
0977 

1014 

.1057 
.1057 
.1063 
.1065 
1072 

Afti^r  5  minutes. 

After  10  minutes. 

After  15  minutes. 

After  25  minutes. 

I      ' 1076 

After  30  minutes. 

1113 

1124 

After  5  minutes. 

1132 

After  10  minutes. 
After  15  minutes. 
After  20  minutes. 

1143 

' 

!ll53 

1 

.1160 
.1172 
.1180 
.1189 
.1190 
.1208 
.1218 
.1230 
.1242 
.  1250 
.1279 
.1307 
.1332 
.1362 


.1247 
.1247 
.1247H 
.1249 
1233 

' 

1267 

.1258 
.1264 
.  1271 
.1273 
.1277 
.1319 
.  1360 
.1405 
.1469 

':::;:::::::;....... 

After  26  minutes. 
After  30  minutes. 
After  85  minates. 
After  40  minutes. 
After  45  miuutes. 
After  50  minutes. 
After  55  nnuut4.«. 
After  1  hour. 
After  1  hour  r>  miiiute«. 
After  1  hour  10  minutes. 
After  1  hour  15  minutes. 
After  1  hour  20  minutes. 
After  1  hour  25  minutes. 
After  1  hour  30  minutes. 

After  6  minutes. 

After  10  minutes. 

After  15  minutes. 

After  80  minates. 

After  45  minutes. 

After  1  hour. 

After  1  hour  15  minutes. 

After  1  hour  45  minutes. 

After  2  hours. 

After  2  hoars  15  minutes. 


After  4  minutes. 
Ultimate  strength. 


Fibers  crushed  at  a  group  of  knots  20"  from  end  of  post,  15"  outside 
the  gauged  length. 
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Table  Showing  Loss  in  Weight  aftee  Being  Exposed  to 
Tbmpbbatube  of  220O  F.  OF  Slices  Cut  fkom  Posts  afteb 
Fbaotubb. 

PINE  POSTS. 


Ten- 
sion 
testKo. 


9168 
9160 
9170 
9171 
9172 
9173 
9174 
9175 
9176 
0197 
9108 
9199 
9200 
9201 
9202 
9203 
9204 

9208 


Description. 


Long-leaf 
Lougleaf 
Long-leaf 
Ix>n({leaf 

Long-leaf 

Long-leaf 

Long- leaf 

Short-leaf 

Short- leaf 

Short-leaf 

Short-leaf 

Short-leaf 

Short-leaf 

'  Long-leaf 

I  Long-leaf 

yard..., 

Long-leaf 

yard..,. 


pine,  from  bntt  end  of  tree 

pine,  from  middle  of  same  tree  aa  Vo.  9168. 

pine,  from  top  of  aarae  tree  aa  No.  9168 

pine,  from  top  of  tree 


pine,  from  butt  of  tree  . 


pine,  from  top  of  tree 

pine,  from  bntt  of  tree 

pine,  fh>m  middle  of  tree , 

pine,  from  top  of  same  tree  aa  No.  0197 , 

pine,  from  bait  of  same  tree  as  No.  9197 

pine,  from  middle  of  tree 

pine,  from  bntt  of  same  tree  aa  No.  9200 

pine,  from  top  of  same  tree  as  No.  9200 

pine,  from  middle  of  tree.    Stick  from  yard 

pine,  from  top  of  same  tree  as  No.  9203.    Stick  from 


pine,  from  butt  of  same  tree  aa  No.  0203.    Stick  from 


Original 
weight  of 

post  per 
cubic  foot. 


Pounds. 
49.5 
45.5 
43.3 
40.4 
43.0 
45.6 
49.9 
42.1  • 
63.4 
32.4 
38.3 
4L9 
49.0 
50.2 
47.3 
42.3 

40.3 

47.4 


Loss  in 
weight. 


Percent. 
23.61 
20.97 
21.71 
21.55 
23.61 
23.81 
23.28 
18.81 
18.58 
31.04 
23.08 
26.22 
28.55 
25.53 
81.57 
20.26 

18.58 

18.25 


SPRUCE  POSTS. 


9177  ! 

9188 

9190  I  Fiviii  same  tree  as  No.  9188 

9180  

0106  I  From  same  tree  as  No.  0180 

0101     

9195  From  same  tree  as  No.  9191 

9192     

0194  From  same  tree  as  No.  0192 

0103    ' 


30.0 

19.18 

33.8    , 

21.38 

34.2 

25.82 

33.5 

19.66 

35.0 

18.78 

26.4 

16.09 

27.3 

10.13 

33.5 

18.21 

35.2    1 

22.33 

30.2 

18.02 
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No.  9308. 
Long  Leap  Pine. 


%"Chamftn 


Length,  130''.70.  ^  ^'^^ 

Weight,  284  pouDds=44.2  pounds  per  cnbic  foot. 
Connterweigbted  at  the  middle. 
Average  rate  of  growth,  10  rings  per  inch. 
Sectional  area,  85  square  inches. 
Gauged  length,  oO^'. 


AppUed  loads. 

In  gauged  length. 

Deflectiona  at 
middle.. 

Kemarka. 

Total. 

Per 
square 
Tnch. 

Compree. 
■Ion. 

Inch. 
0. 

.0013 
.0028 
.0046 
.0062 
.0081 

Set. 

Horlaon- 

tal. 

Vertical. 

1    Poundt. 

1,700 

8,500 

17  000 

Pounds. 

20 

100 

200 

300 

400 

500 

20 

600 

700 

800 

900 

1,000 

20 

1,200 

1.400 

1  rnn 

Inch.      1     It%eh. 

0.            [    0. 

Inch. 
0. 

InlUal  load. 

25,500 
34,000 
42,500 
1,700 
51,000 
59,500 
68,000 
76,600 
85,000 
1,700 
102,000 
119,000 
136  000 

0. 

0. 

0. 

.0099 
.0118 
.0137 
.0156 
.0174 

, 

0.                     0. 

0. 

.0210 
.0249 
.0287 
.0326 
.0366 

......... 

' 

158, 000           1, 800 
170, 000          2, 000 

1, 700                20 
187, 000          2, 200 
204,000    ,      2,400 
221,000          2,600 
238,000    ;      2,800 
256.000    :      3,000 

]  700    1           ^1 

:::::::::;i:::::::::: 

0. 

0. 

.0002 

.0404 
.0443 
.0483 
.0523 
.0561 

"o""- 

0. 

.0005 

272,000 
289,000 
806,000 
323,000 
340,000 
1,700 
357,000 
374,000 
301.000 

3,200 
8,400 
8,600 
3,800 
4,000 
20 

.0509 
.0641 
.0682 
.0727 
.0709 

0. 

0. 

.0010 

4,200 
4,400 
4.600 

.0608 

.0651 
.0693 
.0938 
.0081 

0. 

—  .01 

408,000    1      4,800 
425,000          5,000 
1,700               20 
442,000    i      5,200 
450,000    1      5,400 
476,000    ,      5,600 
493,000    !      5,800 
510  000    '      6,000 

0. 
0. 

--  .01 
0. 

.0015 

.1021 
.1067 
.1112 
.1156 
.1206 

0. 

—  .02 

0. 

—  .02 

1, 700               20 
627,000          6,200 
544  000    >      6.100 

.0026 

.1248 
.1304 
.1350 
.1236 
.1265 
.1386 
.1432 
.1479 

0.              I     —  .05 

561,000 
510,000 

6.600 
6,000 
6,000 
6,600 
6,800 
7,000 
20 
7,200 
7,354 

0. 

-  .02 

1 

After  suataioing  load  1  boor. 

561,000 
578,000 
595,000 
1,700 
612,000 
625.100 

0. 
0. 

—  .03 

—  .03 

Ultimate  atrength. 

.0009 

.1532 

0. 

0. 

Fibers  crushed  in  vicinity  of  knots  20'^ 
of  the  post. 


and 


from  the  bottom  end 
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OLD   YELLOW-PINE  POSTS. 

No.  9309. 

LoJtg-Lbaf  Pine. 


%  Chamfer. 


Length,  131''.02. 

Weight,  266  poands  =  38.6  pounds  per  cubic  foot. 

Counterweighted  at  the  middle. 

Average  rate  of  growth,  9^  rings  per  inch. 

Sectional  area,  87.24  square  inches. 

Oauged  length,  50". 


Applied  lowlH.         I,,  gaiigwl  length.         ^^JjJ'd^S.*  '* 


Total. 


Pofind9. 

1,745 

8,724 
17.448 
34,896 
52,344 
09.792 
87,240 

1,745 
122,136 
157. 032 
191.928 
226.824 
261,720 

1,745 
296,616 
331, 512 
348,960 

1,745 
366,408 
883,856 
401.304 
418.752 
436,200 

1,745 
463,048 
471.096 
488,544 
505,992 
523,440 

1,745 
570,600 


Per 
square 
inch. 


Pounds . 

20 
100 
200 
400 
600 
800 
1,000 

20 
1,400 
1,800 
2,200 
2,600 
3,000 

20 
3.400 
3,800 
4,000 

20 
4,200 
4,400 
4,600 
4,800 
5,000 

20 
5.200 
5.400 
5,600 
5.800 
6,000 

20 
6,541 


Coraprea- 
sion. 


Inch. 
0. 

.0023 
.0050 
.0100 
.0149 
.0197 
.0244 


Set. 


Inch. 
0. 


.0435 
.0532 
.0631 
.0728 


.0825 
.0930 
.0984 


.1032 
.1086 
.1140 
.1197 
.1254 


.1317 
.1871 
.1488 
.1506 
.1580 


.0002 


.0006 


.0013 


.0027 


.0065 


Hori- 
zontal. 


Inch. 
0. 


Vertical. 


Kemarkfl. 


Inch. 
0. 


0. 
0. 


—  .02 

-  .02 


—  .03 


0. 
6* 


—  .03 


—  .04 
-f  .01  i  -  .06 
.02  i  -  .06 
.03  ,  —.07 
.04  ,  —  .08 
0.         I        0. 


IniUal  load. 


Snapping  Honnda. 


tntiniate  strength. 


Fibers  crushed  at  the  end  of  the  tenon  at  top  end  of  post,  opening 
cracks  along  the  grain,  and  generally  shattering  this  end  of  the  post 

Area  of  tenon,  8".80  x  8".70  =  76.56  square  inches. 

Ultimate  strength  of  timber  at  the  tenon,  7,453  pounds  per  square 
inch. 


OLl)   YELLOW-PINE   POSTS. 
No.  9310. 
LongLeaf  Pine. 
JSaChamfiin 


455 


Length,  130''.94. 

Weight,  271  pounds  =  41.8  pounds  per  cubic  foot. 

Gounterweighted  at  the  middle. 

Average  rate  of  growth,  17J  rings  per  inch. 

Sectional  area,  85.68  square  inches. 

Gauged  length,  50". 

One  side  of  this  post  had  been  slightly  charred  by  fire. 


Applied  loads. 

In  ganged  length. 

Doflectiona  at 
middle. 

Remarka. 

Total. 

Per 
aqnare 
inch. 

Compreii- 
■ion. 

Sot. 

Horizon- 
tal. 

Inch, 
0. 

Vertical. 

Pounda. 
1,713 
8,568 
17, 136 

:u,272 

61,408 

68.544 

85,680 

1,713 

110,052 

154,224 

188.406 

222,768 

257,040 

1.713 

291,312 

325,684 

350,866 

304,128 

428,400 

1,713 

446.536 

462,672 

479,806 

Pwnda. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2,200 

2,600 

3,000 

20 

8,400 

3.800 

4,200 

4,600 

5.000 

20 

5,200 

5,400 

5,600 

6.800 

6,200 
6,432 

Inch. 

0. 

.0018 
.0038 
.0070 
.0116 
.0155 
.0106 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Snapping  sounds. 

1 

:.: \'\\\\"\" 

0. 

0. 

.0005 

.0270 
.0348 
.0425 
.0505 
.0586 

1 

j 

t     

0. 

0. 

.0004 

.0661 
.0745 
.0825 
.0904 
.0987 



—  .01 

—  .02 
0. 

—  .02 

—  .04 

—  .04 
-.04 
-.06 

0. 

—  .05 

0. 
\-  .01 

0. 
.03 
.06 
.07 
.08 
.10 

0. 
.11 

.0013 

.1024 
.1076 
.1114 
.1155 
.1223 

mtimato  strength. 

406,044 

514,060 

1,713 

531,216 

551, 100 

.0032 

.1254 

1 

Fibers  crushed  at  a  knot,  %"  diameter,  26'^  from  the  upper  end  of  the 
post.    Generally  shattered  by  splitting  along  the  grain  in  this  vicinity. 
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OLD  YBIXOW-PINE  POSTS. 
No.  9311. 

Long-Lbaf  Pine. 


!S30  Chamfer. 


1 

1 


Length,  130".71. 

Weight,  336  pouiids  =  50.7  pounds  per  cubic  foot. 

Oounterweighted  at  the  middle. 

Average  rate  of  growth,  lOJ  rings  i>er  inch. 

Sectional  area,  86.6  square  inches. 

Gauged  length,  50". 


Applied  loads.         In  ganged  length. 

Deflections  at 
middle. 

Total. 

Per 
square 
inch. 

Compres- 
sion. 

Set. 

Horiton- 
tal. 

Vertical. 

Remarks. 

PoundB. 

1,732 

8,660 

17,320 

34,640 

51,960 

69,280 

86,600 

1,732 

121.240 

155,880 

190.520 

225,160 

259,800 

1,732 

294,440 

329, 080 

363,720 

398, 360 

433,000 

1,732 

450, 320 

467,640 

Pounds. 
20 
100 

Inch. 
0. 
ooso 

Inch. 
0. 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Snapping  Bonnds. 
Ultimate  strength. 

200    i      -0041 

400 
000 
800 

.0081 
.0119 
.0158 



1,000    '       .0196 

0. 

0. 

20 
1,400 
1.800 
2,200 
2,600 

.0003 

.0274 
.0361 
.0434 
.0517 



-.01 

—  .02 

—  .05 

—  .06 
0. 

—  .08 

—  .09 

—  .10 
-.10 

—  .10 
0. 

—  .10 

+  .01 
.02 
.06 
.09 

0. 

.10 
.11 
.12 
.16 
.19 

0. 
.20 

8, 000           .  ASAO 

20 
3,400 
3.800 
4.200 
4,600 
5,000 

20 
5,200 
5,400 

.0009 

.0681 
.0768 
.0853 
.0040 
.1038 

.0019 

.1091 

1 

Split  along  the  grain  the  full  length  of  the  post;  fibers  crushed  10" 
from  the  upi^er  end,  iu  vicinity  of  knots. 


OLD  YELLOW-PINE   POSTS. 
No.  9312. 

Long-Leaf  Pine. 
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^0  Chamfer 


H-'aVj 


Length,  130".62. 

Weight,  270  poands  =  40.5  poands  per  cable  foot. 

Oounterweighted  at  the  middle. 

Average  rate  of  growth,  7^  rings  per  inch. 

Sectional  area,  88.3  square  inches. 

Ganged  length,  50''. 


A  pplieil  loadfi.         In  ganged  length . 

I 

Deflections  at 
middle. 

Remarks. 

Total. 

Per 
■qnare 
inch. 

Compres- 
■ion. 

/ndk. 

0. 

.0018 
.0042 
.0090 
.0188 
.0186 
.0235 

Set. 
0. 

Horizon- 
tal. 

Vertical. 

Pnunia. 

8*,  880 
17,660 
85.820 
52,980 
70,640 
88,300 
1.766 
123,620 
158,940 
194,260 
229,680 
264,900 
1.766 
300,220 
886,640 
370,860 
406,180 
488,000 

Potmdf. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2,200 

2,600 

3,000 

20 

3,400 

8,800 

4,200 

4.600 

4,960 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Snapping  sounds. 
Ultimate  strength. 

0. 

0. 

.0002 

.0331 
.0429 
.0625 
.0627 
.0726 

S: 

—  .06 

—  .06 

—  .03 

—  .08 
-.09 

—  .10 

—  .12 

-f  .01 
.02 
.02 
.02 
0. 
.03 
.04 
.07 
.08 

.0007 

.0625 
.0929 
.1082 
.1131 

Fibers  crushed  in  the  vicinity  of  knots  along  the  length  of  the  post. 
Four  knots,  from  1  J"  to  2 J"  diameter.    Split  the  wood  along  the  grain. 
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OLD   YELLOW-PINE   POSTS. 

No.  9313. 

Long-Lbaf  Pine. 


^  9:3s  -« 
Length,  130''.a8. 

Weight,  259  pouDds  =  39.6  pounds  per  cubic  foot 
Counterweighted  at  the  middle. 
Average  rate  of  growth,  11  rings  per  inch. 
Sectional  area,  87  square  inches. 
Gauged  length,  50''. 


Applied  loads. 

In  ganged  length. 

middle. 

Remarks. 

Totol. 

Per 
square 
inch. 

Pound: 

20 

100 

200 

400 

600 

800 

1,000 

20 

Compres- 
sion. 

Inch. 

0. 

.0019 
.0040 
.0088 
.0138 
.0187 
.0286 

Set. 

Inch. 
0. 

Horison- 
tal. 

VerUcal. 

Pwmdt. 

1,740 

8,700 
17,400 
34,800 
52,200 
89,600 
87,000 

1«740 
121,800 
158,600 
191, 400 
228,200 
281,000 

1,740 
295,800 
330,800 
885,400 
400.200 
485.000 

1.740 
489,800 
504,800 

1,740 
528,400 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.02 
.03 
.04 
.05 
.05 

0. 
.06 
.06 
.07 
.08 
.08 

0. 
.08 
.07 
.03 

0. 

S: 

.0003 

1,400 

.0333 

1,800    1      .0432 
2,200    i      .0530 
2,600    1      .0835 
3.  000           -  0735 

I 
0. 

0.          Snapping  sounds. 
0.        i 

I    i 

0. 

20 
8,400 

.0002 

.M»fl 

3,800    i      .0930 
4,200    1      -10M 

0. 
0. 
0. 
0. 
0. 

.03 
0. 

4.600 
5,000 

20 
5,400 
5,800 

20 
8,074 

.1144 
.1251 

.0011 

.1381 
.1457 

.0039 

Oblique  grain.    Opened  numerous  cracks  along  the  grain, 
generally  shattered. 


Post 


OLD   YELLOW-PINE   POSTS. 

No.  9314. 

LongkLeap  Pine. 

^'C?iamfeft^ 

1 

\              / 

x 
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k-  9:40  -^ 

Length,  130".46. 

Weight,  250  pounds  =  38.9  pounds  per  cubic  foot. 

Counterweigh  ted  at  the  middle. 

Average  rate  of  growth,  8J  rings  per  inch. 

Sectional  area,  87.3  square  inches. 

Gauged  length,  60'^ 


Applied  loads. 

In  gango<l  length. 

Deflections  at 
middle. 

Total. 

PimndM. 

1,740 

8,730 

17,460 

34.920 

53.380 

60,840 

87,300 

1.746 

122.220 

Per 
square 
inob. 

Compres- 
sion. 

Set. 

Horizon- 
tal. 

Vertical. 

Remarks. 

[Pound*. 
20 
100 
200 
400 
600 
800 
1.000 
20 
1.400 

Inch. 

0. 

.0020 
.0045 
.0091 
.0138 
.0183 
.0228 

Inch. 
0. 

Inch. 
0. 

hvch. 
0. 

IniUal  load. 

Sliglit  snapping  sounds. 

Load  left  on  post  over  night,  16 

honrs. 
Load  on  post  in  the  morning. 

Ultimate  strength. 

1 

I 

0.         1        0. 
1 

.0001 


.0317 
.0410 
.0504 
.0597 
.0692 

.  02    1        0. 

157,140           1  MM 

192,060 
226,080 
261,900 
1.746 
261,900 

251,000 
261,000 
206,820 
3:»I,740 
:)66,664) 
401,  580 
436,500 

2.200 
2,600 
3,000 
20 
3,000 

2,875 
3,000 

.03     1          .01 
.04               .01 
0.                 0. 

.0003 

.0692 

1 

.0717 

.04                 05 

8,400    I       .0809 
3.800    ,      .0900 
4,200    1      .0995 
4,600    ,         lOOi 

.03 

.05 

.03 
.03 
.03 

.07 
.08 

.00 

5.000 

.1195 

1. 740                20 
471.420    1      5,400 
506.340    ,      5.800 
541.260    1      6.200 
576.180    1      6,600 

1,746    '            20 

.0031 

0.      ;       .01 

.03    '          .09 
.03    >          -10 

.1304 
.1427 
.1566 
.1756 

.02 
0. 
0. 

.10 
.00 
.01 

.0113 

007, 500           0. 050 

. 

1 

Fibers  crashed  8''  and  50''  from  the  upper  end  of  the  xK)st. 
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OLD   YELLOW-PINE  POSTS. 


No.  d315. 

Long  Leaf  Pine. 

"SOChamfer. 


Length,  130".50. 

Weight,  267  poands  =  39.9  pounds  per  cubic  foot. 

Counterweigh  ted  at  the  middle. 

Average  rate  of  growth,  12  rings  per  inch. 

Sectional  area,  88.8  square  inches. 

Gauged  length,  50''. 


Applied  loads. 

In  ganged  length. 

Deflections  at 
middle. 

ToUl 

PiAifidn. 

1,776 

8,880 

17,760 

35,620 

53,280 

71,040 

88,800 

1,776 

124,320 

160.840 

105,360 

2ao,  880 

266,400 

1,776 

301,020 

337,440 

372,060 

408,480 

4U.0OO 

1,776 

470. 520 

Per 
square 
Tnoh. 

Compres- '      tj^^ 
Blon.     I      ^*- 

1 
Horizon- 
tal. 

Vertical. 

IncK 
0. 

Remarks. 

Pound*. 

20 

100 

200 

400 

600 

800 

1.000 

20 

1,400 

1.800 

2.200 

2,600 

3,000 

20 

3,400 

Inch. 

0. 

.0011 
.0034 
.0082 
.0182 
.0181 
.0280 

Inch. 
0. 

Inth. 
0. 

Initial  Iiwd. 
Snapping  sonnds. 

0. 

0. 

0. 

.0328 
.0427 
.0532 
.0631 

0. 

.02 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.04 
0. 
.06 
.08 
.10 
.11 
.16 
.01 

.0003 

.0831 

3, 800    i        (Kna 

4.200 

4,600 

5.000 

20 

5,400 

.1037 
.1139 
.1243 

1 

Ultimate  strength. 

.0019 

Fibers  crushed  at  knots  W  and  66"  from  the  lower  end  of  the  post. 
Size  of  knots,  i"  and  IJ"  diameter. 

Opened  cracks  along  the  grain,  generally  shattering  the  post  in  the 
vicinity  of  the  knots. 


3 

O 

< 


o 

z 


OLD   YELLOW-PINE   POSTS. 
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No.  9316. 

Long  Leaf  Pine. 
%'iChwnfei 


Length,  130''.68. 

Weight^  260  pounds  =  39.7  pounds  per  cubic  foot. 

Gounterweighted  at  the  middle. 

Average  rate  of  growth,  7^  rings  per  inch. 

Sectional  area,  86.68  square  inches. 

Oauged  length,  50''. 


AppUed  loads. 

lu  gauged  length. 

middle. 

Kemarks. 

1 

,     Total. 

1 

Per   . 
square 
inch. 

Compres- 

6lOD. 

Set. 

Horizon- 
tal. 

Vertical. 

'   Pound*. 
1,733 
8,668 

Poundi. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2,200 

2,600 

3,000 

20 

3,000 

8,000 

Inch. 
0. 

.0016 
.0035 
.0077 
.0110 
.0159 
.0200 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 

17,336 
34,672 

62,008 

69,344 
86.680 

0. 

0. 

1,733 

.0002 

121, 362 

.028i 
.0864 
.0446 
.0530 
.0613 

.6i 

0. 

156,024 

190,606 
225,368 
260,040 
1,733 
260,040 

:;;!!*.!. ..1'--""-'" 

.02 
.02 

0. 

0. 

0. 

0.         1        0.         1 
.02            0.         1                                                                 1 

.0611 
.0622 
.0622 
.0623 
.0623 
.0623 
.0628 
.0630 
.0631 

.0712 
.0794 
.0885 

.02    '        0. 

After  1  hour. 

After  2^  hours. 

After  3|  hours. 

After  4}  hours. 

After  20  hours. 

After  24  hours. 

After  26  hours. 

After  28  hours. 

The  apparent  iucreased  com- 
nrosslon  after  24  hours  at- 
tributed to  rise  of  tempera- 
ture of  gauge  rods. 

3,000 

8,000 
3,000 
3.000 
3,000 
3,000 
3,000 

3,400 
3.800 
4,000 
20 
4,000 
4,000 
4,000 
4,000 

3,872 
i  one 

p 

294,712 
329.384 
346,720 
1,733 
346,720 

.02 

0. 

.06              .02 

.07               -02 

.0016 

.05 

.01 

.0888 
.0838 
.0840 

After  45  minutes. 

"346,*  720"' 
335.700 

346, 720 

Afi^r  1  finni*  ntifl  iK  minntjk 

Load  loft  on  poet  Saturdays^    n- 

Load  found  on  the  post  the  fol- 
lowing Tuesday  morning,  af- 
ter 64  Dours  rest. 

1 

.0867 
.0915 
.0095 
.1078 





364,056    1      4;  200 
398,720    '      4,600 
433. 400    1      5, 000 

.'oi" 

.06 
.07 
.04 
.07 
.05 
.04 

.03 

.05 
.06 
.01 
.06 
.08 
.09 
.12 

Slight  buapping  sounds. 
Ultimate  strength. 

1, 733               20 
468.072          5,400 
502,744          5,800 
537, 416          6, 200 
572,  088          6. 600 
606.760          7.000 

.0050 

.1159 
.1243 
.1325 
.1380 

.01 



Post  deflected  laterally  and  split  along  the  grain  its  full  length, 
dividing  the  post  longitudinally  into  two  parts. 
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OLD    YELLOW-PINE   POSTS. 


No.  9317. 
Long-Leaf  Pine. 


.80  Chamfer 


9:40  ^ 


Length,  130".70. 

Weight,  284  x>ounds  =  43.1  pounds  per  cubic  foot.  Post  put  into 
cistern  of  water  for  the  purpose  of  absorbing  moisture.  Remained  in 
cistern  130  days. 

Weight  when  removed  from  cistern,  316  pounds  =  47.8  pounds  ix?r 
cubic  foot. 

Counterweighted  at  the  middle. 

Average  rate  of  growth,  14^  rings  per  inch. 

Sectional  area,  87.08  square  inches. 

Gauged  length,  50", 

The  post  was  tested  as  soon  as  removed  from  the  cistern,  while  in  a 
wet  condition. 


Applied  loads.      |  lu  gauged  length. 


Deflections  at 
middle. 


Total. 


Found*. 

1,742 

8.708 

17.416 

31.  832 

52,248 

69.664 

87,080 

1,742 

121.012 

156,  744 

101, 576 

226, 408 

261, 210 

1,742 

296,072 

330. 904 

100,000 


Per 
B<iiiare 
inch. 


Poundt. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1,400 

1.800 

2,200 

2.600 

3,000 

20 

3,400 

3,800 


Compres- 
I     sion. 


Inch, 

0. 

.0019 
.0040 
.0081 
.0120 
.0161 
.0201 


Set. 


Remarka. 


Inch. 
0. 


.0281 
.0363 
.0444 
.0526 
.0604 


.0676 
.0706 


.0005 


.0011 


Horizon- 
tal. 


Vertical. ' 


Inch. 

0. 

0. 

0. 

0. 

0. 
.01 
.01 

0. 
.02 
.03 
.03 
.04 
.05 

0. 

.06 
.04 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


Initial  load. 


TTltimate  strensth. 

Kested  uudt^r  this  load  15  hoiira. 


At  the  expiration  of  the  above  rest,  loads  were  increased  but  did  not 
again  reach  the  maximum,  330,904  pounds. 

The  post  failed  by  crushing  the  fibers  and  splitting  longitudinally  at 
the  bottom  end. 

Water  flowed  out  of  the  wood  at  the  bottom  end  while  the  fibers  were 
being  crushed. 


OLD  YELLOW-PINE  POSTS. 

No.  9328. 

Long-Leaf  Pine. 
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fZ/Chamfer... 


K  ar4s  '-A 
Length,  129".63. 

Weight,  267^  poands  =  40.4  poands  per  cubic  foot 
Coanterweighted  at  the  middle. 
Average  rate  of  growth,  10  rings  per  inch. 
Sectional  area,  88.27  square  inches. 
Gauged  length,  50''. 


Applied 
Total. 

I  loads. 

Per 
aqnare 
inch. 

In  gauged  length. 

Defleotions  at 
middle. 

Remarlis. 

Compres- 
sion. 

Set. 

Horison- 
tal. 

Vertical. 

Pound*. 

1,765 

8,827 

17,654 

35.308 

52. 962 

70,616 

88,270 

1,765 

123,578 

158,886 

194,194 

229,502 

264,810 

1.765 

300,118 

355,426 

370,734 

406,042 

441,350 

1,766 

264,810 

250,800 

264.810 
441,350 
476,658 

Pounds. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2,200 

2,600 

8,000 

20 

8,400 

3,800 

4,200 

4.600 

5,000 

20 

3,000 

2,841 

3,000 
5,000 
5,400 

Inch, 
0. 

.0013 
.0036 
.0064 
.0132 
.0180 
.0228 

Inch, 
0. 

Inch, 
0. 

Inch, 
0. 

luitiAl  load. 

Load  left  on  column  oTor  night. 
Load  fonnd  on  the  column  in  the 

0. 

0. 

6. 

.0322^ 
.0419 
.0514 
.0610 
.0707 

.02 
.05 

0. 
.06 
.00 
.10 
.12 
.20 

0. 
.11 

0. 
0. 
0. 
0. 

—  .01 

—  .01 
-.02 

—  .03 
0. 

-.01 

.0005 

.0800 
.0964 
.1001 
.1102 
.1193 

.0012 

.0707 

.0731 
.1202 
.1292 

.14 
.22 
.31 

—  .02 
-.05 
-.07 

morning,  after  15  hours'  rest.     | 

Ultimate  strength. 

Fibers  crushed  at  bottom  end  in  the  vicinity  of  small  knots. 
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No.  a329. 

Long-Leaf  Pine. 

yOChamfeni         


Length,  130".74. 

Weight,  294  pounds  =  44.4  poauds  per  cubic  foot. 

Gounterweighted  at  the  middle. 

Average  rate  of  growth,  11  rings  per  inch. 

Sectional  area,  87.66  square  inches. 

Oauged  length,  50'^ 

Season  crack  ^'.45  wide  extends  the  length  of  the  post  on  one  side. 


AppUedloada. 

In  gauged  length. 

Deflections  at 
middle. 

Total. 

Per 
square 
inch. 

Compres- 
aion. 

Inch. 

0. 

.0014 
.0035 
.0078 
.0123 
.0168 
.0214 

Set 

Horizon- 
tal. 

Vertical. 

Kemarlcs. 

Pounds, 

1,753 

8,766 

17,582 

35,064 

52,596 

70,128 

87,660 

1,753 

122,724 

157, 788 

102,852 

227,016 

262,080 

1,753 

298.044 

333, 108 

368,172 

403,236 

438,300 

1,753 

474,000 

Pot*nd«. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1.400 

1,800 

2,200 

2,600 

3,000 

20 

3,400 

8,800 

4.200 

4,600 

5,000 

20 

5,407 

Inch, 

0. 

IneK. 
0. 

Inch, 
0. 

Initial  load. 

Slight  snapping  soands. 

1 

0. 

0. 

.0001 

.0304 
.0395 
.0486 
.0581 
.0674 

'**'         

0. 

•j_'-- 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

z:lS 
=  :1U| 

—  .07    1 

—  .09 

.0006 

.0766 
.0865 
.0967 
.1074 
.1103 

-.12 
—  .18 
_    Oi 

.0021 

Ultimate  strength. 



.  1 

Fibers  crushed  iu  the  vicinity  of  a  knot  f  diameter,  22"  fcom  top 
end. 
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No.  9330. 

Long  Leaf*  Pine. 
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f/  Chamfer,  y^ 
V 


)r-'9r40^'^ 


Length,  130".06. 

Weight,  290  pounds  ^^  44.3  poands  per  cubic  foot. 

Counterweighted  at  the  middle. 

Average  rate  of  growth,  22  J  riugs  per  inch. 

Bectional  area,  87.14  square  inches. 

Gauged  length,  60". 


Applied  loodB. 

Deflections  at 
middle. 

Remarks. 

Total. 

Mquare 
inch. 

Compren- 
sion. 

Set. 

Horizou- 
tel. 

Vertical. 

Pounda. 

1.743 

8,714 

17,428 

34.850 

52,284 

00.712 

87,  140 

1,743 

121.990 

160,852 

191, 708 

220,504 

201,420 

1,743 

290.270 

331, 132 

305,968 

400,844 

435,700 

1,743 

470,550 

505,412 

539,000 

Pound*. 
20 
100 
200 
400 
000 
800 

Inch. 
0. 

.0013 
.0033 
.0073 
.0114 
.Ol&fi 

IneK 
0. 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1,000           .0105 

6. 

0. 

20 

.0001 

1,400 
1,800 
2.200 
2,000 
3,000 

20 
3,400 
3,800 
4,200 
4.000 
5,000 

20 
5.400 
5,800 
0,185 

.0275 
.0354 
.0440 
.0525 

.01 
.02 
.03 
.04 
.05 
0. 
.00 
.07 
.08 
.10 
.11 
.01 
.13 
.17 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

—  .01 
0. 

—  .02 

—  .03 

.0010 

, 

.0012 

1 

.0080 

Snapping  aounds.                            ! 

.0777 
.0805 
.0958 
.1048 

j 

.0018 

Ultimate  atrength. 

.1130 
.1249 

Split  along  the  grain,  dividing  the  post  into  two  nearly  equal  parts. 
One  part  crushed  the  fibers  36''  firom  bottom  end;  the  other  part 
crushed  the  fibers  27"  from  top  end. 
H.  Doc.  164 30 
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No.  9331. 

Long  'Leaf  Pine. 

Length,  129".69. 

Weight,  154  pounds  =  41.2  pounds  per  cubic  foot. 

Counterweighted  at  the  middlo. 

Average  rate  of  growth,  15  rings  per  inch. 

Mean  sectional  area  of  charred  section : 

In.  In.         Sq.  in. 

Minimum 6. 90  X  6. 80  =  46. 92 

Maximum 7.33x7.07  =  51.82 

Mean 49.37 

Gauged  length,  60". 

Surface  of  post  charred  by  fire. 


AppUed  loads. 

In  gauge 

d  length. 
Set. 

Dedections  at 
middh5. 

Total. 

Per 

square 
inch. 

Compres- 
Bion. 

Horizon- 
tal. 

Vertical. 

Remarks. 

Pminds. 

987 

4.037 

9.874 

19,748 

29.622 

39,496 

49,370 

987 

09,118 

88.866 

106, 614 

128.862 

148,110 

087 

167,858 

187,606 

207.354 

227.102 

246,850 

987 

266.598 

293,300 

Poundt. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1.400 

1,800 

2,200 

2,600 

3,000 

20 

3,400 

3,800 

4.200 

4.600 

5,000 

20 

5,400 

5.941 

Inch. 
0. 

.0021 
.0049 
.0105 
.0163 
.0224 
.0282 

Inch. 
0. 

Inch. 

0. 



Inch. 
0. 

Initial  load. 
Snapping  sounds. 

0. 

0. 

.0003 

.0400 
.0510 
.0639 
.0763 
.M85 

....... 

i 

0.              -f-  .01 

6.      1       .  6i 

0.                 0. 

.0005 

.1010 
.1140 
.1275 
.1416 
.1575 

6.                      .00 

.0040 

0. 
-.02 

0. 
-.02 

.1744 

UlUmato  strength. 

'    Fibers  crushed  at  a  knot  Ig"  diameter  at  the  middle  of  the  length  of 
the  column. 
The  column  dcllected  laterally,  and  brokcin  two  at  the  middle. 


-S 


■^  ."A 


.k 


*Hi 


A 
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No.  9332. 


Long  Leaf  Pike. 
Length,  129".60. 

Weight,  169^  pouuds  =  41.8  i)ouiids  per  cubic  foot. 
Counterweighted  at  the  middle. 
Average  rato  of  growth,  18J  rings  i)er  inch. 
Mean  sectional  area  of  column. 

In.         In.         Sq.  in. 

At  bottom  end 7.58x7.55=57.23 

At  lower  end  of  charred  section 7. 34  x  7. 38=54. 17 

At  upper  end  of  charred  section 7. 14x7.17  =  51.19 

'•      Mean 54.2 

Gauged  length,  50". 
Charred  column. 


Applied  loada.      |  In  gauged  length. 


Deflections  at 
middle. 


Total. 


Pounds. 

1.084 

5,420 

10,840 

21,680 

32, 520 

43  360 

54,200 

1.084 

76,880 

97,560 

119, 240 

140.920 

162,600 

1,084 

162,600 


Per 
square 
inch. 


Comproa- 
aion. 


1,084 
184,280 
205,960 
227,640 
249,320 
264,400 


Pound*. 

20 

100 

200 

400 

600 

800 

1,000 

20 

1,400 

1,800 

2,200 

2.600 

3,000 

20 

3,000 

3.000 

20 

3,400 

3,800 

4,200 

4,600 

4,878 


Set.        ^*^^'^"j  Vertical. 


Inch. 
0. 

.0022 
.0051 
.0117 
.0180 
.0244 


Jneh. 
0. 


Jneh. 

0. 


Inch. 
0. 


I  .0430 
I  .0663 
I  .0601 
I  .0825 
.0963 


.0006 


.0063  , 
.0993  I 


.1120 
.1260 
.1407 
.1578 


I 


.0026 


.01  I 
.02 

.04  , 

.06  ' 

.07  I 

.08  I 

.06  . 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


IniUal  load. 


.10  0. 

.11  !  —  .02 

.13  I  —  .02 

.18  I  —.04 


I 


I 


Snapping  sotuids. 


Aft«r  sustaining  loud  1  hour. 


Ultimate  strength. 


Post  crushed  in  the  ^icinity  of  three  knots  about  1'^  diameter  each, 
at  middle  of  length. 
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No.  9333. 

Long-Leaf  Pine. 
Length,  130".30. 

Weight,  160  pounds  =  42.5  pounds  per  cubic  foot. 
Counterweighted  at  the  middle. 
Average  rate  of  growth,  10  rings  per  inch. 
Mean  sectional  area  of  charred  section: 

Id.  In.        Sq.  in. 

Near  top  end 6.79x6.88  =  46.72 

11"  from  the  bottom 7.09x7.08=50.20 

MeaD;  not  aUowing  for  If '  hole 48.46 

Sectional  area  through  center  of  1§''  hole,  37.13  square  inches. 
Gauged  length,  60". 
Post  charred  by  fire. 


AppUed  lo«d8. 

In  gauged  length. 

middle. 

Bemarks. 

Total. 

Per 

BQUMne 

foot. 

Compree- 
Bion. 

Set. 

Horixon- 
tal. 

Vertical. 

Pounds, 

M» 

4.846 

9,692 

19,384 

29,076 

88,768  • 

48,460 

969 

67,844 

87,228 

106, 612 

125,996 

145,380 

909 

164.764 

184, 148 

203.532 

222, 916 

242,300 

969 

261,684 

281,068 

298,000 

Pounds, 

20 
100 
200 
400 
600 
800 

1,400 

1,800 

2,200 

2,600 

8,000 

20 

8,400 

3,800 

4,200 

4,600 

5,000 

20 

5,400 

5,800 

/    0,149 

\    8,026 

Ineh. 

0. 

.0014 
.0034 
.0075 
.0116 
.0156 
.0196 

Ineh. 

0. 

Itieh. 
0. 

Inch. 

0. 

Initial  load. 

0. 

0. 

.0002 

.0275 
.0357 
.0438 
.0619 
.0601 

0. 

.01 

.0002 

.0768 
.0856 
.0947 
.1040 

0. 
-.01 

—  .04 
-.06 
-.08 

0. 

-  .10 
-.13 

.02 
.04 
.06 
.07 
.09 
0. 

.10 
.12 

.0016 

.1144 
.1278 

Ultimate  Btreogth. 

Through  center  of  bored  hole.       i 

Fibers  crushed  opposite  Ig^'  bored  hole. 


5. 


^' 


^ 


Ob 


1^ 


ft) 


» 


'kS 
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No.  9334. 
Old  Short-Leaf  Pine  Post,  Charred  by  Fire. 

Length,  130'\06. 

Weight,  145  x>oiiDd8  =  37.8  pounds  i>er  cubic  foot. 

Oonnterweighted  at  the  middle. 

Average  rate  of  growth,  4^  rings  per  inch. 

Mean  sectional  area  of  charred  section : 

Id.  In.       8q.  in. 

Near  top  of  post 6.91x6.97=48.16 

48  "  from  bottom  of  post 6.99x7.22=50.47 

Moan 49.31 

Gauged  length,  60". 

Season  cracks  on  all  four  faces.    The  charred  timber  had  been  hewed 
off  from  one  face  of  the  column. 


AppUed  loads. 

In  gauged  length. 

Deflections  at 
middle. 

Remarks. 

Total. 

P«r 

square 

fnoh. 

Comprea-       o^^ 
aion.     1      ^*- 

Horiion- 
tal. 

Vertical. 

Poundt, 

986 

4.931 

.9.8C2 

19,724 

29,58« 

39,448 

49, 310 

986 

69.034 

88,758 

108,482 

128,206 

147,830 

986 

167,654 

187. 878 

217,300 

Poundt. 

20 
100 
'     200 
400 
600 
800 

'•'^ 

1.400 
1,800 
2,200 
2,600 
8,000 
20 
8,400 
3,800 
4,407 

Inch, 

0. 

\0028 
.0066 
.0138 
.0217 
.0295 
.0371 

Ineh. 
0. 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 
Ultimate  strength. 

—  .01 

—  .03 
0. 

-.10 

—  .12 
-.17 

—  .21 

—  .27 
0. 

—  .36 

—  .47 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.0006 

.0527 
.0688 
.0861 
.1025 
.1207 

.0026 

.1405 
.1644 

:::::::::: 

1 

Post  deflected  laterally  and  crashed  the  fibers  near  the  middle  of  its 
lengthy  the  post  separating  into  two  parts. 
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Table  Showing  Loss  in  Weight,  after  Being  Exposed  to 
Tempebatube  of  220O  F.,  OF  Slices  Out  fbom  Posts  after 
Fbagtube. 


OLD  YELLOW  PINE  POSTS. 


Ten- 
sion 
tost 
Ko. 


Description. 


Originftl 
weight 


of 
cubic  loot. 


'^',1S^ 


Loss  in 
wei^t. 


9810 

asii 

9312 
9313 
9314 
9815 
9316 
9317 


9830 


Looff-leafpine. 


Long- leaf  pine.    One  side  of  post  slightly  charred  by  lire . 
Lone- leaf  pine....'. 

!;!;;do;;!;ii;i!i!rr;j^!jj':'i!i;*"!!i^!";j!ij'!r!;!!;';"rj; 


....do 

.....do 

....do 

Lfmgleaf  pine.    Post  kept  in  cistern  of  water  130  days. 

Slice  28"  f^ni  bottom  of  post 

Slice  fhnn  middle  of  length 

Slice  12"  from  top  of  post 

Slice  from  top  ofpost 

Long-leaf  pine 

:;;;!do;;ii!i;;;;i!;;""!!i"!i"i!!!"";"";;i"";;;" 


Pounds, 
44.2 
38.0 
41.8 
50.7 
40.5 
39.6 
38.9 
39.9 
39.7 
47.8 


40.4 
44.4 

44.3 


Per  cmt. 


14. 
16. 
16. 
24. 

8. 

4. 

4. 


43 


OLD  YELLOW  PIKE  POSTS,  WHOSE  SURFACES  HAD  BEEN  CHARRED  BY  FIRE. 


9331 


9334 


Long-leaf  pine 

ly/.AoV.'.'.'.'.'.'.'. 
Short-leaf  pine 


41.2 
41.8 
42.5. 
37.8 


8.36 

4.45 
8.75 
8.72 
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a; 

§ 

I 

CO 

?^ 

i 

CO 

O 


Q 

S 


nth 

lO               «                o 

tt) 

1, 

Per 
cabic 
foot. 

Pounds, 
41.2 

41.8 

42.5 

7 

& 

Is       f       1 

f 

Long  leaf 

do 

do 

J 

1 

It 

i     'i^l 

i 

COMPRESSION  TESTS  OF  BALATA  SLABS. 
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BALATA  SLABS. 

Compression  Tests  of  IJalata  Slabs. 
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^      aSoui 
2$  VucK  each. 


-E 


\^^ .  Baiaia  slabs 

^^     jr:ooxs:jo 


Applied 
loads. 

Total 
height. 

Goiiipres- 
Bion. 

KeuiarkH. 

Pound*. 

Jnch4!8. 

Inch. 

1,000 

8.68 

5,000 

8.65 

0.03 

10.000 

8.63 

.05 

20,000 

8.62 

.06 

50,000 

8.60 

.08 

100,000 

8.50 

.09 

50,000 

8.50 

.00 

20,000 

8.60+ 

.08 

150,000 

8.57 

.11 

'      200,000 

8.54 

.14 

50,000 

8.57 

.11 

200,000 

8.53 

.15 

200,000 

8.52+ 

.16 

After  5  miiiiiteH. 

50,000 

8.56 

.12 

20,000 

8.57 

.11 

200,000 

8.53 

.15 

20,000 

8.57 

.11 

280,000 

Third  slab  Bprend  laterally. 

20,000 

8.50 

.18 

Test  discoutiuueil. 
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MANILA,  HEJIP,  SISAL,  AND  COTTON  ROPES. 
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COEDAGE. 


These  tests  comprise  samples  of  hemp,  manila,  sisal,  cotton,  and 
steel-wire  rope,  in  sizes  ranging  from  6  thread  to  lOinches  circnm- 
ference. 

The  material  was  chiefly  contributed  by  the  Sewall  &  Day  Mills, 
Boston,  Mass.,  and  the  Bareau  of  Equipment^  United  States  Kavy, 
Boston  Kavy-Yard.  Some  of  the  tested  material  was  purchased  rope 
from  the  arsenal  store,  and  the  cotton  line  was  obtained  by  direct 
purchase. 

The  samples  were  prepared  for  testing  with  eye-splices  at  the  ends, 
which  were  passed  over  pins  held  in  the  testing  machine,  and  were  thus 
secured  during  the  tests.  The  samples  were  from  6  to  8  feet  long 
between  splices,  and  were  wetted  at  the  splices  before  testing. 

The  main  series  of  tests  for  determining  the  tensile  strength  of  the 
different  sizes  were  followed  by  tests  of  an  investigative  character  int 
which  the  elongations  of  the  ropes  were  measured,  their  recovery  in 
length  upon  release  of  loads,  and  subsequent  behavior  when  reloaded. 

Both  dry  and  wet  ropes  were  thus  tested.  There  were  tests  with 
repeated  stresses,  in  which  the  elongations  were  first  measured,  then 
repeated  loads  applied  and  followed  by  further  observations  on  the 
elongations  of  the  ropes.  Also  tests  in  which  the  ropes  were  strained 
in  the  testing  machine  and  then  wetted  while  still  in  the  machine  and 
the  effect  on  elongation  measured. 

There  were  tests  of  knots  and  hitches.  Weights  were  susx>ended  by 
ropes  of  different  sizes  for  periods  of  time,  during  which  the  ropes  were 
exposed  to  different  conditions  of  moisture,  measuring  the  lengths  of 
the  samples  at  frequent  intervals. 

The  free  contraction  in  length  of  ropes  was  ascertained  on  samples 
immersed  in  a  tank  of  water. 

There  were  observations  carried  out  on  short  samples  on  the  changes 
in  weight  due  to  the  varying  amounts  of  moisture  absorl>ed  from  the 
atmosphere  and  chemical  analysis  of  the  ashes  of  sisal  fibers. 

Following  the  tabulation  of  the  tensile  tests  is  a  table  showing  the 
mean  tensile  strength  of  each  size  rope,  the  strength  per  thread  and 
tensile  strength  per  pound  weight  per  fathom  of  the  material. 

In  the  series  of  tests  on  the  manila  ropes  furnished  by  the  Sewall  & 
Day  Mills  the  mean  tensile  strength  ranged  from  758  pounds  for  the 
6  thread  lines  to  73,910  pounds  for  the  10-inch  rope. 

The  strength  of  the  rope  per  pound  weight  per  fathom  of  length  is 
seen  to  range  from  a  maximum  of  7,751  pounds  to  a  minimum  of  4,129 
pounds. 

The  strength  of  the  ropes  per  pound  of  material  shows  a  general 
tendency  to  decrease  as  the  size  increases. 

The  difference  in  the  length  of  the  yams  in  the  strands,  which  differ- 
ence increases  with  the  size  of  the  strand,  doubtless  contributes  toward 
this  result 

As  an  aid  to  the  memory  in  estimating  the  appi*oximate  strength  of 
a  rope  of  a  given  size,  figures  based  on  the  strength  per  square  inch  of 
the  rope  are  useful,  assuming  the  sectional  area  of  the  rope  to  be  that 
of  a  circle  of  the  same  diameter. 

On  such  an  assumption  the  strength  of  the  smaller  sizes  showed  a 
tensile  strength  per  square  inch  of  15,000  ]K)unds,  while  the  largest 
sizes  gave  about  7,000  pounds  per  square  inch, 
H.  Doc,  164 31 
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The  actual  stren^h  of  individnal  fibres  were  found  as  follows: 


Fiber. 


Diameter. 


Sectional 


Jneh.  Ifq.  inch. 

.0070  '     '.000038 

.0006  .000083 

..0080  .000050 

.0070  .000038 

.0064  .000032 


American  flax . 
RoMia  flax 


.02  X.002 
I.025X.0Q26 

.046X.008 
I.025X.003 
.04   X.0024 


.000040 
.000066 

.000186 
.000075 
.000096 


Tenaile  strength. 


Total. 


Pounds. 


Peraanai 
incA. 


Pounds. 
92,106 
«l,486 
135,000 
144.787 
126.000 

87.600 
100,000 

20,870 
48,067 
44,271 


The  length  of  yarns  in  several  of  the  ropes  of  the  Sewall  &  Day 
Mills  manufacture,  when  unlaid,  were  found  as  follows: 


Bope. 

rope. 

I 

strands. 

Mean  length  of  yams. 

Ontaide 
course. 

Second 
course. 

Third 
course. 

Fourth 
course. 

Center. 

r 

'   Inches. 

Inches. 
28.70 
28.86 
28.75 

29.00 
29.06 
29.00 

30.60 
30.40 

Inches. 
29.66 
29.75 

Inches. 

Inchei. 

Inches. 

Inches. 

O-thread  manlla < 

26 



• 

/ 

31.14 

15-thread  maniJa { 

2.«i 

1            "* 

.........  1 

/ 

1 

38.75 

jS-inch  itiAnfl^  .     } 

25 

30.50 

80.10 
30.05 
30.00 

1 

32.03 

30.12 

• 

8*inoh  manlla 

26 

30.00 
80.05 
29.95 
29.00 
29.05 
29.00 
29.05 

32.48 

80.02    ' 

3*inoh  mmnila  ,r . . . 

26 

1 

i 

1 '/[' 

i 

Core. 
25.10 

29.60 

31.30 
31.30 
31.25 

33.78 

32.18 

81.36 

4«infih  manilA 

25 

6-inch  manila 

] 

31.20 
81.25 
31.20 

88.40 
32  86 
32.40 

33.75 

32.72 

32.16 

81.82 

25 

34.74 

SA  7% 

33.12 

32.48 

82.10 

A'iDOh  fn&nilA i 

« 

1 
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The  maximum  and  minimam  length  of  yarns  in  the  several  courses 
of  the  different  ropes  were  found  to  be — 


Conrse. 

Maximmn  and  minimam  length  of  yama. 

6-thread 
manila. 

15-thread 
manila. 

31.00 
31.30 

2-inch 
manila. 

8-inch 
manila, 
Satrand. 

3-inoh 
manila, 
4-8trand. 

4-iBCh 

manila. 

5.inch 
manila. 

Oinoh 
manila. 

Oatelde....{ 

Second  ....{ 

Third { 

Poarth....{ 

Center { 

Core 

Inehsi. 
29.10 
80.10 

Inehet. 
83.66 
38.95 

Ifiehes. 
31.60 
32.25 

30.20 
30.30 

Inehst. 
31.70 
33.00 

Inches. 
33.65 
34.00 

81.85 
32.40 

Inehet. 
83.50 
34.00 

32.50 

84.80* 
85.25 

82.80    '      34.30    1 



32.05 
32.30 

32.85 
33.40 

82.25 
82.70 

30.00 
30.05 

29.60 

31.30 
81.40 

.......... 

81.56 



81.70          82.15 

'  The  strength  of  a  rope  is  impaired  by  a  knot  or  hitch  of  any  kind. 

The  table  which  follows  shows  the  strength  of  the  plain  rope  and 
the  strength  of  different  knots  and  hitches. 

The  greater  strength  of  a  knot  in  wet  rope  over  those  in  a  dry  speci- 
men will  be  observed  in  the  results. 


strength  of  plain  rape,  and  $ame  with  knots  and  hitohet. 

Bope. 

Knot  or  hiteh  at 
middle. 

Bffl. 
oienoy. 

Bemarka. 

Fhdn 

With 
knot. 

2-inch  aisal 

Single  knot  tied  in  ita 
own  part. 

Bollinff  hitch 

Pwnde. 
2,925 
2,925 
3,775 
3,775 
6,207 
6,207 
19,577 
19,577 
005 
1,807 
2,067 
6,207 
6,207 
12,003 
12,003 
14,640 
14,723 

Poundt. 
1,740 
2,020 
2,310 
8,120 
2,060 
4,310 
0.060 
12.900 
534 
1,175 
1,664 
8.840 
3.320 
12,080 
10,430 
0,120 
11.420 
14,800 
11,700 
17,100 
50.300 
47,400 

PereenL 
59 
69 
61 
88 
48 
69 
51 
66 
88 
85 
80 
62 
53 
100 
86 
62 
78 

Wet  knot. 
Do. 
Do. 
Do. 

4Btrand. 

Do 

2-iach  manila. ^...t.-t 

Do 

21inofa^manila 

44-inch  manila 

■    Do    

9- thread  aisal 

14-lnnh  Hlnal 

do 

l|-inch  aisal 

do 

S^-inch  manila 

do 

Do 

Cat'tt-paw 

34-1ni>h  manila 

2-eye  apUoea 

Do 

3}-inch  manila 

Shrond  knot 

4>)noh  manila- , . , , . 

Short  aplice 

Do 

do 

5-inch  manila ......  r .  ^ .., . 

Single  Garriok  bend.. 
do 

23.360 
81,570 
54,000 
58,040 

50 
54 

93 

80 

0-inch  manila. ............ 

8-inch-manila 

Anchor  knot 

84-inch  manila 

Short  aplice 

The  varjdng  amount  of  moisture  held  by  ropes  was  observed  over  a 
period  of  several  months. 

Short*pieces,  about  12  inches  long  each,  were  exposed  to  the  air  in  a 
ventilated  housing  on  the  north  side  of  a  building,  where  the  samples 
were  protected  from  the  direct  effect  of  rain,  but  open  to  a  circulation 
of  air. 

'The  samples  varied  in  weight  from  day  to  day. 

In  the  table  appended  are  collected  data  showing  the  range  in  weights 
experienced  during  the  period  observed  and  the  final  weight  after  hav- 
ing been  dried  in  a  muffle  at  a  temperature  of  about  212^  F. 
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The  contraction  in  length  when  wetted  was  observed  upon  ropes 
immersed  in  a  tank  of  water.  It  appears  that  ropes  continue  to 
contract  in  length  for  a  long  period  of  time  when  in  an  unrestrained 
condition,  contraction  still  being  in  progress  after  twenty-eight  days' 
immersion. 

Stresses  were  applied  to  ropes  in  the  testing  machine  and  the  speci- 
mens then  wetted.  This  wetting  resulted  in  a  slightly  increased  rate 
of  elongation,  excepting  a  very  low  load  was  on  the  rope  at  the  time; 
that  is,  the  immediate  effect  of  wetting  was  to  slightly  diminish  the 
tensile  stress  then  acting,  if  the  length  of  the  rope  remained  unchanged 
in  the  meantime. 

Bopes  under  prolonged  stresses,  loaded  out  of  doors  in  a  vertical  posi- 
tion by  means  of  suspended  weights,  contracted  during  rainy  weather 
and  raised  the  weights.  Bopes  appear  to  be  sluggish  in  the  develop- 
ment of  contractile  forces,  and  the  first  effect  of  wetting,  as  it  appears 
from  these  observations,  may  not  always  be  accompanied  by  diminu- 
tion in  length. 
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ELONGATION  TESTS  ON  DRY  AND  WET  ROPE. 
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No.  9167. 

1^"  Manila  Bope. 
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Gauged  length,  5(y^ 


AppUedlMKU. 

In  ganged  length. 

Remarka. 

Total. 

Periqtiare 
inoh. 

Elongation. 

Set. 

Pounds, 

60 

100 

ISO 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,200 

2.400 

2,600 

Potmds. 

Indiss. 
1.65 
2.04 
2.85 
2.67 
8.20 
8.68 
4.10 
4.43 
4.80 
6.17 
6.48 
5.85 
6.80 
6.81 
7.88 
7.76 
8.10 
8.58 
8.78 

Ifuhes. 

Parted  one  strand  at  the  eye-splice. 
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No.  9158. 

If''  Manila  Bopb. 

From  same  piece  of  rope  as  No.  9157. 
Gauged  length  of  50''  laid  off  on  dry  rope. 

Immersed  in  water  17  hoars  before  testing,  which  caused  the  ganged 
length  to  contract  3''.  > 

Tested  wet. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

TotaL 

Per  BQUAre 
inck 

Set 

Pounds. 

50 

100 

150 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

8^200 

3,400 

Pounds. 

Inehst. 
-1.88 
—1.08 
—  .02 
+  .84 
2.22 
8.07 
8.70 
4.22 
4.60 
4.00 
5.81 
5.60 
5.06 
6.80 
6.68 
7.08 
7.81 
7.54 
7.70 
7.95 
8.25 

&a5 

8.58 

Indus. 

Ganged  length  at  present  48".  12. 
Tensile  strength. 

' 



1 

Parted  one.  strand  at  the  eye-splioe. 
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No.  9164. 

24"  Manhjl  Eope.— Three  Stbands. 

From  Sewall  &  Day  Mills. 
Oauged  length  of  5C  laid  off  on  dry  rope. 

Immersed  in  water  6  hours  before  testing,  which  caused  the  gauged 
length  to  contract  1".98. 
Circumference  when  rope  was  dry,  2"A9. 
Circumference  when  rope  was  wet^  2". 79. 
Tested  wet. 


Applied  loads. 

In  goMged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

60 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

],800 

2.000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

8,600 

4,000 

4,400 

4,800 

5,200 

5,600 

6,390 

Pounds. 

Jnehei. 
-1.88 
—1.12 
+  .30 
1.35 
2,20 
2.90 
3.46 
3.90 
4.27 
4.60 
4.91 
5.86 
5.79 
6.07 
6.31 
6.54 
6.74 
6.93 
7.11 
7.28 
7.38 
7.60 
7.72 
7.98 
8.20 
8.87 
8.51 
8.64 

Jnehss. 

Gauged  length  at  present,  48"  a2. 
Tensile  strength. 



Parted  one  strand  at  the  eye  splice. 
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No,  9163. 

2i"  Manila  Bope. — ^Foub  Stbanbs. 

From  Sewall  &  Day  Mills. 
Oauged  length  of  50''  laid  off  on  dry  roi>e. 

Immersed  in  water  5  hoars  before  testing,  which  caused  the  gauged 
length  to  contract  1".81. 
Circumference  when  rope  was  dry,  2''.45. 
Circumference  when  rope  was  ^et,  2".60. 
Tested  wet. 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
iucb. 

Elongation. 

Set. 

Poundf. 

60 

100 

200 

800 

400 

500 

600 

700 

800 

000 

1,000 

1,200 

1.4C0 

1,600 

1,800 

2,000 

2.200 

2,400 

2,600 

2,800 

8.000 

8,200 

3,600 

4,000 

4,400 

4,800 

6.200 

5,620 

PinmdM. 

Inehei. 
—1.80 
—1.58 
—  .72 

1.17 
1.52 
L81 
2.02 
2.28 
2.50 
2.84 
8.20 
3.49 
8.00 
4.63 
5.21 
5.68 
6.08 
6.81 
6.61 
6.70 
7.08 
7.88 
7.68 
7.88 
8.11 

Jnehei. 

Ganged  length  at  present,  48".20. 
Tensile  streni^th. 

1 

Parted  one  strand  43''  fix)m  the  eye  splice. 


Gauged  length,  50". 
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No.  9151. 

2f "  Manila  Bopb. 
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Applied  loftds. 

In  gftoged  length. 

BemarkB. 

ToUL 

PerMinare 
Ino^. 

Elongation. 

Set. 

Pwndt. 
60 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1,000 

800 
600 

400 
200 
100 

200 

400 

600 

800 

1,000 

1,400 

1,800 

2,000 

1,000 

100 
1.000 
2,000 
2,400 
2,800 
3,200 
3,600 
4,000 

2,000 
100 
2,000 
4,000 
4,400 
4.800 
5.200 
5,600 
6.000 
6,400 
6,800 
7,200 
8,860 

P<»mdM. 

0.79 
1.15 
1.74 
2.20 
2.58 
2.83 
3.12 
3.33 
8.69 
3.80 
3.98 

3.97 
3.90 
3.78 
3.68 
3.37 

8.40 
3.61 
8.69 
3.90 
4.09 
4.74 
5.40 
5.76 
5.55 

4.63 
5.19 
6.84 
6.32 
6.78 
7.20 
7.70 
7.95 

7.70 
6.60 
7.30 
&06 
8.20 
8.48 
8.70 
8.98 
9.10 
9.32 
9.56 
9.68 

Inehei. 

TenAUe  strength. 

Parted  one  strand  3  feet  from  the  eye  splice. 
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No.  9162. 

2}'^  Manila  Bopjs, 

Taken  from  same  piece  of  rope  as  No.  9151. 
Oauged  leugth  of  50''  laid  off  on  dry  rope. 

Immersed  in  \^ater  4  hours  before  testing,  which  caused  the  gauged 
length  to  contract  l'^68. 
Tested  wet. 


In  gauged  l«ngth. 

Remarks. 

Total. 

PeraqoAre 
Inch. 

Elongation. 

Set. 

Pounds. 
50 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1,000 

800 
600 
400 
200 
100 

200 

400 

600 

800 

1,000 

1,400 

1.800 

2.000 

1.000 
100 
1.000 
2,000 
2.400 
2,800 
3.200 
8.600 
4.000 

2.000 
100 
2.000 
4.000 
4.400 
4.800 
6,200 
5.600 
6,000 
6.400 
6,800 
7.200 
100 
8,800 

Pounds. 

-1.80 

-  .91 

+  .14 

-1.10 

l.«4 

2.54 

8.02 

8.50 

3.89 

4.23 

4.56 

4.55 
4.43 
4.30 
4.01 
3.70 

8.78 
3.90 
4.12 
4.38 
4.74 
5.61 
6.33 
6.66 

6.48 
5.46 
6.07 
6.78 
7.18 
7.47 
7.77 
8.01 
8.20 

7.94 
6.84 
7.65 
8.23 
8.46 
8.58 
8.73 
&92 
9.03 
.      9.16 
9.40 
0.62 
8.15 

Inchss. 

Ganged  length  at  present.  48".70. 
Gauged  length  at  present.  40".00. 
Ganged  length  at  present^  50".14. 

Tensile  strength. 

Parted  one  strand  at  the  eye  splice. 
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No.  8826. 

4'^  Manila  Bope. 

From  Bewail  &  Day  Mills. 
Eye  splices  at  ends. 

Oauged  length  of  50''  laid  off^  then  rope  immersed  in  water  bath  4| 
hours. 
Length  between  eye  splices  about  8  feet. 
Tested  wet 


Appllad 

lOAd*. 

In  gauged  length. 

Circnm- 
ferenoe. 

Kemarke. 

TotaL 

Blonga* 
tion. 

Set. 

Pkmndf. 

200 

400 

600 

800 

1,000 

1,500 

2.000 

2,500 

8,000 

3,500 

4,000 

4.500 

6,000 

5,500 

6,000 

200 

6,000 

7,000 

8,000 

9,000 

10,000 

200 

0 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

8,500 

4.000 

4,500 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

5,000 

4,000 

3.000 

2,000 

Jnehst. 
49.00 
50.28 
51.08 
51.65 
52.12 
52.98 
53.60 
54.16 
54.52 
55.00 
55.30 
55.60 
55.90 
56.10 
56.38 
55.30 
56.60 
56.86 
57.15 
57.60 
57.70 
56.30 

Inehet, 
0. 

1.28 
2.08 
2.65 
3.12 
3.98 
4.60 
5.16 
5.52 
6.00 
6.30 
6.60 
6.90 
7.10 
7.86 

Inehst. 
0. 

Inehet. 
4.60 

InltUlload. 

. 

4.07 

3.91 

8.77 
4.00 

6.80 



7.60 
7.86 
8.15 
8.50 
&70 

8.72 

8.63 
8.84 

7.80 

56.86 
65.96 
55.95 
56.05 
66.08 
56.26 
56.40 
66.50 
56.60 
56.73 
5&85 
56.92 
57.03 
57.20 
67.88 
57.58 
57.65 
57.80 
57  60 
57.53 
57.45 
57.28 
57.09 
66.60 



6.86 

6.96 
6.95 
7.05 
7.08 
7.26 
7.40 
7.60 
7.60 
7.73 
7.85 
7.92 
8.03 
S.20 
&38 
8.63 
8.65 
8.80 
8.60 
8.53 
8.45 
8.28 
8.00 

. . .». 

1,000 

1           200 

7.60 

8.81 

16, 190 

Parted  one  strand  at  the  splice. 
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No.  6825. 

6"  Manila  Bopb. 


From  Sewall  &  Day  Mills. 
Eye-splices  at  ends. 

Gauged  length  of  50''  laid  off,  then  rope  iinmersed  in  water  bath  19j^ 
hoars. 
Length  between  eye-spliceS|  about  8  feet. 
Tested  wet. 


AppUed 


Pounds, 

200 

400 

600 

800 

1.000 

1,500 

2,000 

2,500 

8,000 

3,600 

4,000 

4,500 

6,000 

5,500 

0,000 

200 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

200 

0 

200 

400 

600 

800 

1,000 

1,500 

2.000 

2,500 

8,000 

8,500 

4,000 

4,600 

6,000 

6,000 

7,000 

8.000 

9.000 

10.000 

6,000 

4,000 

8,000 

2,000 

1.000 

200 

23,180 


In  gMiged  length. 


Total. 


Inehsi. 
48.00 
48.06 
49.90 
60.75 
51.88 
62.50 
63.30 
64.00 
54.40 
54.74 
65.10 
55.43 
65.65 
65.80 
66.45 
64.90 
66.18 
66.45 
66.58 
56.90 
57.10 
67.25 
57.40 
67.68 
57.70 
57.88 
56.50 


56.56 
65.70 
55.80 
65.95 
56.00 
66.18 
66.35 
56.48 
66.64 
66.76 
56.90 
56.96 
67.00 
57.13 
57.28 
57.37 
67.60 
67.58 
57.45 
57.32 
57.80 
67.22 
57.06 
66.70 


Elonga- 
tion. 


Inehet. 
0. 

1.06 
1.90 
2.75 
8.38 
4.60 
6  30 
6.00 
6.40 
6.74 
7.10 
7.43 
7.65 
7.80 
8.45 


8.18 
8.45 
8.68 
8.90 
9.10 
9.26 
9.40 
9.68 
9.70 
9.88 


7.70 
7.80 
7.95 
8.00 
8.18 
8.35 
8.48 
8.64 
8.76 
8.90 
8.96 
9.00 
9.13 
9.28 
9.37 
9.50 
9.58 
9.45 
9.32 
9.30 
9.22 
9.06 


Set. 


InekM, 
0. 


6.90 


8.50 


7.66 


8.70 


Clronm- 
ferenoe. 


Jneket. 
6.83 


6.29 


6.00 


4.83 
6.09 


4.80 


4.68 


4.68 
4.90 


4.84 


KemArks. 


Initial  load. 


Tensile  strangth. 


Parted  two  strands  at  the  splice. 


GOBDAQE.  497 

No.  8821. 
7"  Manila  Bopk. 

From  Sewall  &  Day  mills. 
Eye  splices  at  ends. 

Gauged  length  of  50''  laid  off,  then  rope  immersed  in  water  bath  22 
hoars. 
Length  between  eye-splices,  about  8  feet. 
Tested  wet. 


Applied 
loads. 

In  gauged  length. 

Cironm- 
ferenoe. 

Kemarka. 

Total. 

Elonga- 
tion. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1.500 

2,000 

2,500 

8.000 

8,500 

4,000 

4,500 

5.000 

5,500 

6,000 

200 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

18,000 

20,000 

200 

0 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2.500 

8,000 

8.500 

4,000 

4,500 

5,000 

6.000 

7,000 

8.000 

9,000 

0.000 

15,000 

4  000 

8,000 

2,0ii0 

1,000 

200 

4,750 

InehM. 
46.58 
47.00 
47.65 
48.83 
49.02 
60.16 
51.88 
51.96 
52.55 
52.98 
58.46 
58.80 
54.15 
54.88 
54.70 
53.27 
64.90 
55.18 
55.48 
55.98 
56.18 
56.40 
56.60 
56.90 
67.02 
57.20 
57.40 
57.70 
57.90 
56.28 

Inehss. 
0. 

.  .42 
1.07 
1.75 
2.44 
8.57 
5.30 
5.87 
5.97 
6.40 
6.88 
7.22 
7.57 
7.80 
8.12 

Inches. 
0. 

Inehst, 
8.50 

iQitialload. 
Tensile  strength. 

7.84 

7.44 

7.22 
7.61 

6.60 

8.32 
8.60 
8.90 
9.40 
9.65 
9.82 
10.01 
10.82 
10.44 
10.62 
10.82 
11.12 
11.32 

7.05 

6.80 

6.78 

6.68 

7.10 

9.70 

55.40 
55.50 
55.55 
55.60 
55.65 
66.80 
55.90 
56.00 
56.10 
56.20 
56.80 
56.40 
66  50 
56.66 
56.80 
56.93 
57.10 
57.20 
57.03 

8.88 

8.92 
8.97 
9.02 
9.07 
9.22 
9.83 
9.43 
9.52 
9.62 
9.72 
9.82 
9.92 
10.08 
10.22 
10.85 
10.52 
10.62 
10.  AS 



*• •• 

67.00          10.42 
56.90    .      10.32 
56.80          10.22 
56. 60          10.  oa 

56.17 

9.59 

7.06 

Parted  one  strand  at  tlie  splice. 
H.  Doc.  164 32 


498 


COBDAGE. 


No.  8818. 

7i''  Manila  Eope. 

Prom  Sewall  &  Day  Mills. 

Three  Btraiids  of  140  threads  each. 

Actual  circamference,  8'M5;  diameter,  2'^64. 

Lay,  one  turn  in  6". 

LcDgth  between  eye-splices,  8  feet  5  inches. 

Ganged  length,  50". 


Applied  loads. 

In  ganged  length. 

Ciroum- 
ference. 

Inches. 

Total. 

Per 
square 
inch. 

Elong»* 
tlon. 

S«t. 

Poundi. 
0 

200 

400 

600 

800 

1. 000 

1,500 

2,000 

2,500 

8,000 

3,500 

4,000 

4,500 

6,000 

5.500 

6,000 

200 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

18,000 

20,000 

200 

0 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

8,500 

PotuuU. 

Inches. 
0. 

1.50 
2.25 
2.50 
2.75 
8.10 
8.50 
3.90 
4.15 
4.35 
4.60 
4.75 
4.90 
5.10 
5.25 
5.40 
4.25 
5.50 
5.80 
5.90 
6.20 
6.40 
6.60 
6.76 
6.98 
7.15 
7.30 
7.50 
7.80 
8.15 
6.25 

Inches. 

:::::::::  ::"! 



7.88 

7.19 

7.19 

7.01 

6.84 
7.22 

5.20 

5.00 
5.20 
5.32 
5.40 
5.50 
5.60 
5.90 
0.04 
6.20 
6.26 
6.38 
6.50 
6.53 
6.72 
6.83 
6.92 
7.10 
7.18 
7.20 
7.15 
7.15 
7.06 
7.03 
6.98 
6.93 
6.80 
6.60 

.......... 

4,000 

4,500 
5.000 
6.000 
7,000 
8,000 
9,000 
10,000 
9,000 
8,0C0 
7,000 
6,000 
5,000 
4,000 

3,000 

1 

2,000 

1 

1,000 

.     .           .1 

200 

6. 10            7  ^ 

;      40.400 

1 

Remarks. 


Kested  14  hours. 


Tensile  strength. 


Parted  one  strand  at  the  splice. 


CORDAGE.  499 

No.  8822. 

8''  Manila  Bopk. 

From  Sewall  &  Day  Mills. 
Eye- splices  at  ends. 

Oaaged  length  of  50^'  laid  off,  then  rope  immersed  in  water  bath  ^ 
hours. 
Length  between  eye-splices  about  8  feet. 
Tested  wet. 


AppUed 
loads. 

In  ganged  length. 

Circom- 
ferenoe. 

Remarka. 

TotaL 

Elonga- 
tion. 

Set 

Poundi. 

200 

400 

600 

800 

1.000 

1,500 

2,000 

2,500 

3,000 

3.500 

4,000 

4.500 

5,000 

5,500 

6,000 

200 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

18,000 

20.000 

200 

0 

200 

400 

600 

800 

1,000 

1.500 

2,000 

2.600 

3.000 

8,600 

4,000 

4.500 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

5,000 

4,000 

3.000 

2,000 

1.000 

200 

51,480 

Inehu. 
46.00 
46.50 
47.80 
48.00 

•48.70 
49.78 
50.60 
51.28 
51.70 
52.18 
62.70 
53.00 
63.30 
63.58 
53.85 
52.55 
63.96 
54.27 
54.63 
55.00 
56.30 
55.45 
85.62 
55.88 
56.07 
66.20 
56.45 
56.63 
56.88 

Inchss. 
0. 

.50 
1.30 
2.00 
2.70 
8.78 
4.60 
6.28 
5.70 
6.18 
6.70 
7.00 
7.30 
7.58 
7.85 

Inches. 
0. 

Inches. 
9.50 

Initial  load. 

• 

Tensile  strength. 

8.82 

8.39 

8.11 
8.80 

6.65 

7.96 
8.27 
8.63 
9.00 
9.30 
9.45 
9.62 
9.88 
10.07 
10.20 
10.45 
10.63 
10.88 

8.00 

7.68 

7.58 

7.44 
8.16 

55.20 

9.20 

53.80 
54.00 
54.15 
54.25 
54.30 
54.55 
64.68 
54.78 
64.03 
56.10 
56.23 
55.35 
55.43 
55.60 
55.80 
55.98 
56.12 
56.25 
56.01 
56.00 
55.88 
65.78 
55.60 
55.15 

7.80 

aoo 

8.15 
8.25 
8.30 
8.55 
8.68 
•  8.78 
8.93 
9.10 
9.23 
9.35 
9.43 
9.60 
9.80 
9.08 
10  12 
10.25 
10.01 
10.00 
9.88 
9.78 
0.60 

:::::::::::::::" 

9.15 

7.93 

Parted  one  strand  at  the  splice. 


500 


COBDAQE. 


No.  8819. 

8^''  Manila  Bope. 

From  Sewall  &  Day  mills. 

Three  stxands  of  157  threads  each. 

Actual  drcumferenfie,  8''.78;  diameter,  2^^90. 

Lay,  one  tuni  iu  6'^80. 

Length  between  eye-splices,  8  feet  2^  inches. 

Gauged  length,  50''. 


Applied  loada. 

In  ganged  length. 

Cinnin- 
ferenoew 

Bonarks. 

TotaL 

Per 

aqiure 
inch. 

Elong*. 
tion. 

Set. 

PoVMdM. 

0 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,500 

8,000 

8,600 

4,000 

4,600 

6,000 

5.500 

6,000 

200 

0 

6,000 

7,000 

8,000 

9.000 

10,000 

ll.UOO 

12,000 

13,000 

14,000 

16,000 

16.000 

18,000 

20,000 

200 

0 

200 

400 

600 

800 

1.000 

1,600 

2,000 

2.500 

3.000 

8,600 

4,000 

4,600 

6.000 

6.000 

7,000 

8,000 

9,000 

10,000 

9.000 

8,000 

7,000 

6,000 

6,000 

4.000 

3,000 

2,000 

Pottfuto. 
0. 

JfidbM. 
0. 

2.28 
2.86 
8.20 
8.60 
8.76 
4.10 
4.40 
4.60 
4.80 
4.93 
6.10 
6.K 
6.40 
6.60 
6.66 
4.40 

iMhM. 

0. 

InehM. 

8.78 

- 

8.03 

7.89 

7.78 

3.10 

8.29 

6.75 
6.90 
6.08 
6.25 
6.40 
6.68 
6.70 
6.90 
7.00 
7.10 
7.25 
•7.60 
.     7.72 
6.90 

7.61 

t.. 

7.66 

7.48 

7.80 
7.72 

4.90 

6.10 
5.43 
6.70 
6.80 
6.90 
6.03 
6.21) 
6.22 
6.38 
6.42 
6.50 
6.55 
6.62 
6.73 
6.85 
6.95 
7.05 
7.13 
7.10 
7.18 
7.10 
7.08 
7.02 
7.00 
6.93 
6.88 

CORDAOE. 
No.  8819— 0<mtinaed. 
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Applied  l<Mdft. 

In  gftoged  lentcth. 

Ciream- 
ferenoe. 

Bemaite. 

Total. 

Per 

sqaare 

illOll. 

Slonga- 
tion. 

Set. 

P01MMf#. 

1,000 

200 

0 

Povndi, 

InehM. 
6.65 
6.98 

InehM. 

Indus. 

After  leeting  891  boon. 

• 

Tennile  strength. 

6.87 
6.25 

7.91 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2.500 

8,000 

3,500 

4,000 

4,500 

5,000 

6.000 

7.000 

8.000 

9.000 

10,000 

9.000 

8.000 

7,000 

6,000 

5,000 

4.000 

8.000 

2.000 

1,000 

200 

0 

55,250 

5.38 
5.50 
5.60 
5.73 
5.78 
5.05 
6.07 
6.18 
6.28 
6.35 
9.43 
6.50 
6.55 
6.63 
6.76 
6.86 
6.93 
7.00 
7.08 
7.05 
7.03 
6.06 
6.90 
6.86 
6.78 
6.70 
6.43 
5.90 





5.85 

Parted  one  straDd  at  the  splice. 


502  CORDAGE. 

No.  8823. 

9"  Manila  Rope. 

From  Sewall  &  Day  mills. 
Eye-splices  at  ends. 

Gauged  length  of  50''  laid  off,  then  rope  immersed  in  water  bath  19 
hours. 
Length  between  eye-splices  about  8  feet. 
Tested  wet. 


^isr 

In  ganged  length. 

Circnm- 
ference. 

Remarka. 

ToUl. 

Elonga- 
tion. 

• 
Set. 

PottfMb. 

200 

400 

600 

800 

1.000 

1.500 

2,000 

2,500 

8,000 

8,500 

4,000 

4,500 

6,000 

6,500 

6,000 

200 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

18.000 

20.000 

200 

0 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

8,500 

4,000 

4,500 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

5,000 

4,000 

3.000 

2,000 

1,000 

200 

68.070 

Jnehsg. 
47.80 
47.85 
47.96 
48.45 
48.70 
49.85 
60.65 
51.40 
62.10 
52.60 
58.02 
63.48 
53.80 
54.10 
64.40 
52  90 
54.50 
54.95 
55.35 
55.70 
66.00 

Inehe$, 
0. 

.55 
.66 
1.15 
1.40 
2.55 
3.35 
4.10 
4.80 
5.80 
5.72 
6.18 
6.50 
6.80 
7.10 

Jnehe*. 
0. 

10.71 

Initial  load. 
Tensile  strangtli. 

10.02 

9.70 

9.33 
9.91 

5.60 

7.20 
7.65 
8.06 
8.40 
8.70 

9.14 

66.20            8.90 

56.45 
56.80 
56.96 
u7.12 
57.28 
57.50 
57.80 
56.05 

9.16 
9.50 
9.66 
9.82 
9.96 
10.20 
10.60 

8.92 

8.74 

8.58 
9.22 

8.75 

55.00 
55.08 
56.15 
55.22 
55.35 
55.45 
65.60 
55.75 
55.86 
55.95 
56.05 
56.16 
56.28 
56.46 
56.60 
56.76 
66.00 
57.03 
56.90 
66.80 
56.70 
66.56 
66.88 
65.78 

7.70 

7.78 
7.86 
7.92 
8.05 
8.15 
8.30 
8.45 
8.56 
8.66 
8.75 
8.86 
8.98 
9.15 
9.30 
9.45 
9.60 
9.73 
9.60 
9.50 
9.40 
9.26 
9.06 

8.48 

9.24 



_ 

Parted  one  strand  at  the  splice. 


CORDAGE. 


503 


No.  8820. 
9J"  Manila  Bopb. 
From  Bewail  &  Day  Mills. 
Three  strands  of  212  threads  each. 
Actual  circumference,  10'^24;  diameter  3^'.45. 
Lay,  1  turn  in  7"  40. 

Length  between  eye  splices  8  feet  6  inches. 
Gauged  length  60". 


Applied  loads. 

In  ganged  length. 

Ciroiun- 
ferenoe. 

Remarks. 

Total. 

Per 
square 
inch. 

Elonga* 
Uon. 

Set. 

Paunda. 

0 

200 

400 

600 

800 

1,000 

1.500 

2,000 

2,600 

3,000 

3,600 

4,000 

4.500 

5,000 

5,500 

6.000 

200 

0 

Pounds. 
0. 

Jnehea, 
0. 

1.40 
1.90 
2.30 
2.60 
2.88 
8.18 
3.50 
3.85 
3.98 
4.16 
4.35 
4.60 
4.68 
4.80 
4.96 
8.95 

Inehaa. 
0. 

Inahea. 
10.24 

• 
After  resting  1  honr. 

Tensile  strength. 

9.62 

9.36 

9.22 

8.26 
2.90 

9.60 
9.60 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

18,000 

20,000 

200 

0 

200 

400 

600 

800 

1.000 

1,500 

2,000 

2.600 

3,000 

3,500 

4,000 

4,600 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

9.000 

8.000 

7.000 

6,000 

6,000 

4.000 

8.000 

2.000. 

1.000  • 

200 

0 

66^050 

6.04 
'     6.26 
6.47 
6.70 
6.90 
6.06 
6.28 
6.33 
6.50 
6.65 
6.80 
7.03 
7.80 
5.60 

9.18 

9.01 

8.91 

8.76 

8.90 

9.38 

4.85 
4.66 
4.80 
5.05 
5.20 
6.40 
6.50 
6.57 
5.76 
5.90 
6.00 
6.06 
6.12 
6.80 
6.40 
6.56 
6.63 
6.77 
6.75 
6.72 
6.76 
6.74 
6.67 
6.60 
6.60 
6.48 
6.80 
6.68 

1 

' 

1 

1 

( 

1 

1 

i 

j 

1 

1 

5.00    1        9.38 

Parted  one  strand  at  the  splice. 


504     '  CORDAGE. 

No.  8828. 

3"  Manila  Bope. 

Prom  Boston  Navy- Yard. 
Eye  splices  at  ends. 

Gauged  length  of  5C  laid  off,  then  rope  immersed  in  water  bath  19 
hours. 
Length  between  eye  splices  about  8  feet. 
Tested  wet. 


Applied 
loads. 

In  gaaged  length. 

CireniD- 
ference. 

Remarks. 

Total. 

Elonga- 
tion. . 

Bet. 

i  Pounds, 

200 

>           400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

8,500 

4,000 

4,500 

5,000 

5,500 

6,000 

200 

6.000 

7,000 

8,000 

200 

0 

200 

400 

600 

800 

1,000 

1.500 

2,000 

2,600 

8,000 

8,500 

4,000 

4,600 

6,000 

4,000 

3,000 

2,000 

1.000 

100 

10.500 

InchM. 
48.90 
50.13 
6L30 
62.80 
63.00 
64.20 
65.00 
66.00 
65.96 
66.30 
66.68 
66.90 
57.05 
57.28 
57.42 
56.30 
57.60 
57.86 
58.10 
56.80 

0. 

1.23 

2.40 

8.40 

4.10 

5.30 

6.10 

6.10 

7.08 

7.40 

7.78 

8.00 

8.15 

8.38 

a62 

Inches. 
0. 

Inehss. 
8.60 

Initial  load. 
Tensile  strength. 

3.08 

3.00 

2.98 
8.02 

7.40 

8.70 
8.06 
0.20 

2.00 
2.97 

7.90 

56.17 
56.27 
56.80 
56.48 
56.58 
56.72 
66.90 
67.10 
67.20 
57.33 
57.42 
67.66 
67.66 
67.63 
57.60 
57.35 
67.17 
56.85 

7.27 

7.87 
7.40 
7.58 
7.68 
7.82 
8.00 
8.20 
8.80 
8.43 
8.52 
8.66 
8.76 
8.73 
8.60 
8.45 
8.27 

7.95 

2.08 

Parted  one  strand  at  the  splice. 


OOBDAOE. 

N<K  8725. 

4''  UAlSflLA  BOPB. 


505 


Boston  Navy- Yard  manafactare. 
Eye  splices  at  ends. 
Ganged  length,  50". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

TotoL 

Peraooare 

Elongation. 

Set. 

Pifund*. 

200 

400 

600 

800 

1,000 

2,000 

8,000 

4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11.000 
12,000 

6,000 

12,000 

6,000 

1,000 

Poundi. 

Inehea. 
1.03 
1.68 
2.14 
2.68 
3.03 
4.52 
5.46 

6.60 
6.74 
7.13 
7.67 
8.27 
8.84 
9.27 
9.62 
10.00 

9.69 
10.07 
9.77 
9.U 

Inehee, 

BMtfld  16  honra  imder  streaa  between  3,000 
and  2,400  pounds. 





506  CORDAGE. 

No.  8827. 

4"  Manila  Bopb. 

Prom  Boston  Navy- Yard. 
Eye  splices  at  ends. 

Ganged  length  of  50''  laid  off,  then  rope  immersed  in  water  bath  5f 
honrs. 
Length  between  eye-splices,  abont  8  feet. 
Tested  wet. 


AppUod 

iMUlS. 

In  ganged  length. 

Circnm- 
ference. 

Bemarks. 

Total. 

Indua. 
49.35 
50.20 
60.88 
51.38 
51.87 
52.88 
53.60 
54.07 
54.80 
54.97 
56.80 
55.65 
58.05 
68.28 
58.58 
55.48 
58.80 
57.05 
57.26 
57.88 
57.00 
58.58 

Elonga- 
tion. 

Set. 

Pownda. 
200 
400 
800 

800 

1,000 

1.500 

2,000 

2.500 

3.000 

3,500 

4,000 

4,500 

5,000 

5.600 

8,000 

200 

8,000 

7,000 

8,000 

9,000 

10,000 

200 

0 

200 

400 

800 

800 

1.000 

1,500 

2,000 

2,500 

3,000 

8,500 

4,000 

4,500 

5,000 

8,000 

7.000 

8,000 

9,000 

10.000 

5,000 

4,000 

8,000 

2,000 

1,000 

200 

17,780 

InehM. 

JnehM. 

iMhes, 
4.80 

Initial  load 
Re8t«dl6^hoium.        ^ 

Tenaile  strength. 

.85 
1.53 
2.01 
2.52 
3.51 
4.25 
4.72 
6.26 
6.82 
6.95 
8.80 
8.70 
8.91 
7.23 

8.96 

8.78 

8.68 
8.91 

8.11 

7.45 
7.70 
7.90 
8.88 
8.66 

3.80 

3.52 
8.72 

7.23 

56.05 
55.20 
55.30 
55.48 
56.80 
56.90 
58.18 
68.40 
58.58 
58.78 
58.90 
67.10 
57.24 
67.50 
67.70 
57.90 
58.10 
58.30 
58.05 
67.98 
57.92 
67.80 
57.83 
67.27 

6.70 

6.85 
5.96 
8.13 
8.25 
8.55 
8.83 
7.05 
7.28 
7.41 
7.55 
7.75 
7.89 
8.15 
8.35 
8.55 
8.75 
8.95 
8.70 
8.63 
8.67 
8.46 
8.28 



7.92 

3.81 

Parted  one  strand  9''.50  from  splice. 
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C0BDA6E  507 

No.  9159. 

4"  Manila  Ropb.— Foub  Strands. 

From  Boston  Navy- Yard. 
Gauged  length,  50''. 

Test  began  on  dry  rope,  continaed  on  wet  rope,  and  finally  completed 
on  dry  rope. 


Applied  UmmU. 

In  ganged  length. 

Remarks. 

TotaL 

Per  M  aare 
inob. 

Elongation. 

Set. 

Pounds. 
100 
800 
400 

ouo 

800 
1,000 
1,500 
2,000 
8,000 
4,000 
6,000 
5,000 
5,000 
6,000 
6,000 
6,000 
4,000 
2,000 
1,000 

100 
0 

100 

Pounds. 

Inehts. 
.95 
1.56 
1.70 
2.15 
2.35 
2.52 
2.91 
3.16 
8.60 
8.91 
4.22 
4.31 
4.88 
4.39 
4.57 
4.58 
4.54 
4.33 
4.19 
8.39 

JnOies. 

After  1  minnte. 

Alter  2  minutes. 

After  8  minutes. 

After  1  hour. 

After  1  hour  and  20  minutes. 

Removed  fhrni  testing  machine  and  immersed 
in  water. 

Ganged  length  after  1  hour  immersion,  46". 02 ; 
th  us  showing  a  contraction  of  3"  .08  from  the 
original  ganged  length  and  (3".08+l".80)  = 
4".88  Arom  the  gauged  length  at  the  close  of 
first  test. 

Again  placed  in  the  testing  machine. 

Gauged  length  at  present,  46''.88. 

After  1  minnte. 
After  2  minutes. 
After  8  minutes. 

i.so 

-8.12 
—2.00 
-2.11 
-1.68 
-1.28 

—  .91 
-.58 

—  .32 

—  .06 
+  .16 

.45 
.57 
.94 
1.50 
2.21 
2.81 
3.25 
3.39 
8.49 
8.59 
3.51 
3.43 
8.28 
8.06 

200 

300 

400 

500 

600 

700 

800 

900 
J,  000 
1.100 
1,200 
1,500 
2.000 
3.000 
4,000 
6,000 
5,000 
5,000 
6,000 
4,000 
8,000 
2.000 
1,000 

100 

0 
100 

2.30 

/ 

.28 

.10 

Immediate  set.                                                 j 

I 
—4.26 

Set  after  6  minutes. 

Removed  fh>m  the  testing  machine  and  again  i 
immersed  in  water.  After  17  hours  immer>  i 
sion  the  gauged  length  measured  46".89,  , 
thus  showing  a  contraction  of  4".ll  fhmi  • 
the  original  length. 

Again  placed  in  the  testing  machine. 

Gauged  length  at  present.  45".74. 
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COBDAGE. 
No.  91d9--Contiiiaed. 


Applied  loads. 

In  ganged  length. 

BMBarita. 

Total. 

Persqnare 
i7ch. 

Set. 

Pound*. 
200 

300 
400 
500 

600 
700 
800 
900 
1,000 
1,100 
1,200 
1,300 
1,400 
1.500 
1,600 
1,700 
1,8U0 
1,900 
3,000 
2,500 
8,000 
4,000 
6,000 
6,000 
6,000 
6,000 
4,000 
8,000 
2.000 
1,000 
100 
0 

100 

200 

300 

400 

600 

800 

1.0U0 

1,500 

2,000 

8,000 

41000 

6,000 

5,000 

6,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

12,000 

14.000 

15,980 

Pounds. 

—4.06 

-3.81 
—3.62 
-3.17 
-2.66 
—2.33 
—2.10 
—1.76 
-1.52 
—1.28 
-1.07 

-  .82 

—  .68 
-.63 

—  .30 

-  .08 

+  •2 

.66 
1.06 
1.72 
2.21 
2.38 
2.48 
2.64 
2.48 
2.36 
2.18 
2.00 
1.28 

JfieAef. 

Blongatlon  measured  after  snstaining  load  15 
minntes. 

After  Iminnta. 
After  2  minutes. 
After  8  minntoa. 

Test  dlsoontinaed.    BoperemoiredfVom  test- 
ing machine  and  allowed  to  dry  la  the  open 
air  a  period  of  24  boars.    At  the  end  of  24 

thos  showing  a  contraction  of  1".79. 

Qaaged  length  at  present,  i9".63. 

After  1  minute. 
After2minates. 
AfterSminnteo. 

Tensile  strength. 

— L27 

-.47 

+  :S 

.63 
.95 
1.30 
1.66 
2.17 
2.51 
8.17 
8.60 
3.96 
4.05 
4.10 
4.18 
4.29 
4.61 
4.71 
4.96 
6.17 
&87 
6.69 

Parted  one  strand  at  the  eye-splice. 


CORDAOE.  509 

JSo.882i. 

6''  Majiiul  Bofb. 

From  BoBtoii  Navy- Yard. 
Eye-splices  at  ends. 

Oanged  length  of  W*  laid  off,  then  rope  immersed  in  water  bath  5^ 
hoars. 
Length  between  eye-splices  about  8  feet. 
Tested  wet. 


AppWed 
loads. 

Im  gauged  l«ngtb. 

ferenoe. 

Remarks. 

Set. 

Poundi. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,600 

8,000 

8,600 

4.000 

4,500 

6,000 

5,500 

6.000 

200 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

200 

0 

200 

400 

600 

800 

1,000 

1,600 

8,000 
8,500 
4,000 
4,600 
5.000 
6.000 
7.000 
8.000 
9,000 

10.000 
5,000 
4,000 
8,000 
2,000 
1,000 
200 

88,900 

48.90 
49.20 
40.70 
50.09 
50.55 
51.80 
51.90 
52.40 
52.80 
63.23 
68.68 
53.95 
54.20 
64.50 
54.78 
63.55 
54.98 
55.30 
65.70 
56.10 
56.38 

InehM. 
0. 

.80 
.80 
1.10 
1.65 
2.40 
8.00 
8.60 
3.90 
4.38 
4.68 
5.06 
5.30 
5.60 
5.88 

Inehst. 
0. 

Inches. 
6.86 

Initial  load. 

6.60 

6.80 

6.ii 

6.41 

4.66 

6.08 
6.40 
6.80 
7.20 

7.AA 

5.09 

66.58    i       7.68 
66.96    1        A-M 

5.84 

57.20 
57.35 
57.60 
65.70 

8.30 
8.45 

a7o 

5.74 

6.80 

.  6.13 

Tensile  stTODgth. 

54.75 
54.70 
54.80 
54.96 
55.00 
66  28 
65. 53 
55.68 
55.85 
56.00 
56.12 
56.20 
66.30 
56.50 
66.75 
56.85 
87.00 
57.15 
57.00 
56.94 
66.85 
56.70 
56.50 
56.90 

5.85 

6.80 
5.90 
6.00 
6.10 
6.38 
6.63 
6.78 
6.96 
7.10 
7.22 
7.30 
7.40 
7.60 
7.85 
7. 95 
8.10 
8.25 
8.10 
8.04 
7.96 
7.80 
7.60 

7.00 

6.09 



Parted  one  strand  2  feet  6  inches  from  splice. 


510  CORDAGE. 

ffo.  9163. 

6"  Maiola  Bope. 

From  Boston  N"avy-Yard. 

Ganged  length,  30''. 

Test  began  on  dry  rope;  completed  on  v^et  roi>e. 


Applied  loads. 


Total. 


PerBquare 
inch. 


Elongation. 


In  ganged  length. 


Set. 


Bemarks. 


Poundt. 
100 
200 
400 
000 
800 
1.000 
2,000 
1,000 
2,000 
1,000 
2,000 
8,000 
2,000 
8,000 
2,000 
8.000 
2,000 
8,000 
4,000 
3,000 
4,000 
3,000 
4,000 
8.000 
4,000 
6,000 
4,000 
6,000 
4,000 
6,000 
6,000 
5.000 
e,000 
6,000 
0,000 
7,000 
6,000 
7,000 
6,000 
7,000 
8,000 
7,000 
8.000 
7,000 
8,000 
9,000 
8.000 

0,000 
8.000 
9,000 

10,000 
9,000 

10,000 
9.000 
8,000 
7,000 
6,000 
6,000 
4,000 
3,000 
2,000 
1,U00 
100 
1.000 


Poundt. 


Inekea. 
.47 
.62 
.94 
1.18 
1.31 
1.47 
2.00 
1.97 
2.01 
1.94 
2.05 
2.38 
2.38 
2.41 
2.41 
2.48 
2.42 
2.49 
2.78 
2.75 
2.82 
2.78 
2.84 
2.80 
2.84 
8.07 
8.01 
8.11 
3.10 
3.14 
8.30 
3.26 
8.32 
3.32 
8.33 
8.50 
8.48 
8.52 
8.51 
8.55 
8.73 
8.70 
8.79 
8.75 
8.81 
8.90 
8.88 

8.99 
8.99 
4.02 
4.05 
4.06 
4.10 
4.09 
4.08 
4.06 
4.00 
8.96 
3.92 
3.87 
8.79 
8.66 
3.13 
8.28 


Jndu9. 


Rested  2  honrs; 
5,900  pounds. 


load  in  the 


Ml  to 


CORDAGE. 
No.  9163— Oontinaed. 


/)] 


Applied  loads. 


Total. 


Peraqoare 
incn. 


In  ganged  length. 


Elongation. 


Set 


Bemarks. 


Pounds, 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000. 

0,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

18.000 

20.000 

18,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

100 

0 


100 
200 
400 
600 


4, 
5, 
6, 
7, 
8, 
0. 
10, 
12. 
14. 
16, 
18, 
20, 
18, 
20, 
18, 
20. 
18. 
1«. 
14. 
12. 
10, 
8. 
6, 
4, 
2. 


000 
200 
400 
000 
000 
000 
000 
100 
0 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


Pounds. 


Inehss. 
3.U 
8.60 
8.60 
8.70 
8.84 
8.03 
4.00 
4.07 
4.16 
4.27 
4.50 
4.78 
6.18 
5.48 
5.48 
5.58 
5.60 
5.63 
6.62 
6.60 
6.58 
5.57 
6.49 
6.44 
6.88 
5.24 
5.09 
4.01 
4.48 


—  .13 

—  .05 
+  .02 

.82 
.61 
.84 
1.07 
1.27 
1.72 
2.85 
2.82 
3.07 
2.26 


2.07 
8.21 
8.50 
8.71 
3.01 
4.13 
4.30 
4.66 
4.85 
5.04 
5.20 
5.30 
5.34 
6.45 
5.45 
6.51 
6.48 
6.47 
5.39 
5.83 
6.30 
5.26 
6.18 
5.10 
4.08 


Inches. 


2.00 


Test  disoontinned.  Rope  immersed  in  water 
for  a  period  of  16  boars.  Ganged  length 
after  Immersion  29"  .77,  hence  total  con- 
traction dne  to  wetting  3".  13.  Rope  re- 
turned to  the  testing  machine  ana  test 
resnmed  with  wet  rope. 

Ganged  length  at  present,  29".87. 


After  5  minutes. 

New  stroke  of  piston  taken. 
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COBDAOS. 
No.  9ie3-*-Ooatina6d. 


AppUed  loads. 

In  ganged  length. 

Bamarka. 

Total. 

Per  sqoare 
inch. 

Elongation. 

Set. 

Pounds. 

1,000 

100 

1,000 

2,000 

4.000 

6,000 

8,000 

10,000 

12,000 

14.000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

80,000 

Pounds. 

Inches. 
4.80 
4.26 
4.88 
4.46 
4.63 
4.83 
4.97 
6.08 
6.17 
6.26 
6.88 
6.45 
5.64 
6.68 
6.80 
6.91 
6.09 

Inches. 

• 
Tenaile  strength. 

Parted  one  strand,  10  inches  from  eye  splice. 

No.  9166. 

Hbmp  Bope. 
Three  strands. 

Fourteen  threads  per  strand. 
Circamference,  l^MiS. 
Ganged  length,  60^'. 


Applied  loada. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 

Elongation. 

Set. 

Pounds. 
60 
100 
160 
200 
300 
400 
600 
600 
800 
1,000 
800 
600 
400 
200 
100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2,400 

Pounds. 

Inches. 
1.06 
1.58 
1.91 
2.27 
2.78 
8.29 
8.60 
3.95 
4.87 

.  4.92 
4.90 
4.86 
4.78 
4.60 
4.40 

4.58 
4.64 
4.83 
6.00 
5.20 
6.86 
5.60 
6.73 
6.95 
6.15 
6.50 

Inches. 





Tensile  strength. 

Parted  one  strand  13^'  from  eye  splice. 


CORDAGE.  513 

No.  9166. 

Hemp  Bope. 
Gircnrnference,  1''.68. 
Taken  from  same  piece  as  No.  9155. 
Gaaged  length  of  60"  laid  off  on  dry  rope. 

Immersed  in  water  16  hoars  before  testing^  which  cansed  the  ganged 
length  to  contract  1''.57. 
Tested  wet. 


AppUed  loads. 

In  |[aaged  length. 

KemarkB. 

Total. 

Porsqiuure 
inch. 

Elongation. 

Set. 

Pounds. 
50 
100 
150 
200 
300 
400 
500 
600 
800 
1,000 

800 
600 
400 
200 
100 

200 

400 

600 

800 

1,000 

1.200 

1.400 

1.600 

1,800 

2,000 

2.200 

2,400 

2,600 

2,800 

Poundt, 

JnchM, 

—1.00 

—  .23 

+  .61 

1.03 

1.82 

2.31 

2.80 

3.15 

3.62 

8.07 

3.05 
3.87 
3.73 
3.54 
8.80 

3.45 
3.61 
3.80 
3.04 
4.12 
4.36 
4.54 
4.76 
5.02 
6.15 
5.40 
5.53 
6.60 
.   5.07 

IneheM. 

Ganged  length  at  present  49^'. 
Tensile  strength. 

Parted  one  strand  26"  from  the  eye  splice. 
H.  Doc.  164 33 


514 


CORDAGE. 


No.  9160. 

Hemp  Bope. 

Circumference,  3".23;  diameter,  1".06. 
Three  strands  of  21  threads  each. 
Lay,  1  turn  in  2".76. 
New  rox>e;  has  been  in  store  12  years. 
Gauged  length,  60". 


Applied  loads. 


Total. 


Per  Muare 
incn. 


In  gBiiged  length. 


Elongation.        Set. 


Bemarks. 


Poundt. 
100 
200 
300 
400 
&00 
600 
700 
800 
900 
1,000 

600 
100 
600 
1,000 
1,200 
1,400 
1,800 
1.800 
2,000 

1,000 

600 

100 

600 

1,000 

2,000 

2,400 
2,800 
8,200 
3.600 
4,000 

2,000 

1,000 

600 

100 

100 

600 
1,000 
2,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 


Pounds. 


Jnehet.\ 
1.00 
1.62 
1.89 
2.16 
2.44 
2.74 
3.00 
3.22 
8.45 
S.72 

3.62 
3.36 
3.53 
8.87 
4.12 
4.38 
4.64 
4.83 
5.1U 

4.97 
4.88 
4.52 
4.64 
4.80 
5.27 

5.50 
5.79 
6.08 
6.35 
6.60 

6.34 
6.20 
6.03 
5.73 
5.68 

5.73 
5.86 
6.14 
6.69 
6.86 
7.19 
7.44 
7.68 


Inehst, 


After  2  minutes. 


Tensile  strength. 


Parted  two  strands  at  the  eye  splice. 


CORDAGE. 


515 


No.  9161. 

Hemp  Rope. 

Taken  from  same  piece  of  rope  as  No.  9160. 
Ganged  length  of  50"  laid  off  on  dry  rope. 

Immersed  in  water  45  minutes  before  testing,  which  caused  the 
ganged  length  to  contract  ".32. 
Tested  wet. 


Applied  loads. 


Total. 


Per  Booare 
incn. 


Elongation. 


In  ganged  length. 


Set. 


Remarka. 


Pounds. 
100 
200 
300 
400 
&00 
600 
700 
8U0 
900 
1.000 

600 
100 
500 
1.000 
1.200 
1,400 
1,600 
1.800 
2,000 

1,000 

500 

100 

500 

1,000 

2,000 

2,400 
2,800 
3.200 
3,600 
4,000 

2.000 

1,000 

500 

100 

600 

1.000 

2,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

9,540 


Pounda. 


Inches. 

+.28 
.80 
1.26 
1.76 
2.15 
2.50 
2.78 
3.00 
3.28 
3.47 

3.34 
3.00 
3.21 
3.55 
3.30 
4.14 
4.42 
4.58 
4.90 

4.78 
4.60 
4.29 
4.38 
4.67 
5.01 

5.28 
5.49 
6.73 
6.93 
6.17 

6.98 
6.77 
6.60 
6.30 
5.38 
5.55 
5.79 
6.27 
6.58 
6.83 
7.01 
7.32 
7.56 


Jnehts. 


Tenaile  strength. 


Parted  two  strands  5"  from  the  eye  splice. 


516  CORDAGE. 

No.  9162. 

Hemp  Rope. 

Taken  from  same  piece  as  No.  9160. 

Gauged  length  of  50"  laid  off  on  dry  rope. 

Immersed  in  water  16  hoars,  which  caused  the  gauged  length  to 

contract  1".47. 
Tested  wet. 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Peraaaare 

Elongation. 

Set. 

Pounds. 
100 
200 
300 
400 
600 
600 
700 
800 
900 
1,000 

500 
100 
500 
1,000 
1,200 
1,400 
1,600 
1.800 
2,000 

1,000 

500 

100 

500 

1,000 

2,000 

2,400 

2,800 

3,200 

3,600 

4,000 

2,000 

1,000 

500 

100 

500 

1,000 

2,000 

4,000 

5,000 

6,000 

7,000 

8,000 

Pounds. 

+.10 
.81 
1.60 
2.30 
2.80 
8.47 
3.77 
4.02 
4.18 
4.32 

4.19 
3.67 
3.96 
4.36 
4.55 
4.72 
4.90 
6.11 
6.30 

5.12 
i.96 
4.69 
4.80 
4.92 
5.81 
6.51 
5.71 
5.89 
6.07 
6.28 

6.10 
5.86 
5.69 
6.52 
6.58 
5.70 
5.08 
6.38 
6.59 
6.86 
7.20 
7.50 

Inehes. 

Tensile  strength. 

Parted  two  strands  at  the  eye  splice. 


Gauged  length, 

50". 

CORDAGE. 

No.  9149. 

l\"  Sisal  Rope. 

AppUed  loads. 

In  ganged  length. 

Total. 

Per  80  aare 

Elongation. 

s... 

Pounds. 
50 

Pounds. 

Inches. 
1.19 
1.74 
2.13 
2.70 
3.09 
3.49 
3.86 
4.24 
4.65 
5.04 

Inehss. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

( 

5.40 
5.62 

1,000     \ 

After  2  minutes. 

1,100 

5.84 
6.20 
6.50 
6.76 
7.06 
7.40 

1,200 

1,300 

1,400 

1,500 

1,600 

1.695 

Tensile  strength. 
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Remarks. 


Parted  one  strand  at  the  eye-splice. 

No.  9150. 

1\"  SisAi.  Rope. 

From  same  piece  as  No.  9141). 
Gauged  length  of  50"  laid  off  on  rope  when  dry. 
Immersed  in  water  3  hours  before  testing. 
Tested  wet. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
50 
100 
150 
200 
300 
400 
500 
600 
700 
800 
900 
l.UOO 

Pounds. 

Inehss. 
-1.00 
+  .15 
1.13 
1.89 
3.28 
4.10 
4.66 
5.24 
5.70 

Inches. 

Ganged  length  at  proHent,  49". 
Gauged  length  at  prenent,  50".15. 

Tensile  Htrvngth. 

6.20 

6.67 
7.02 
7.40 
7.79 

1,100 

1,200 

1,258 

Parted  one  strand  26"  from  eye-splice. 


518  CORDAGE. 

No.  8829. 

3"  Sisal  Kopb. 

Prom  Sewall  &  Day  mills. 
Eye-splices  at  ends. 

Gauged  length  of  50''  laid  off;  then  rope  immersed  in  water  bath  19 
hoars. 
Length  between  eye-splices  about  8  feet. 
Tested  wet 


Applied 
loads. 

In  ganged  length. 

Cironm* 
ference. 

Bemarks. 

Total. 

Elonga- 
Uon. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,500 

8,000 

200 

3.000 

3,500 

3,700 

200 

0 

200 

400 

600 

800 

J, 000 

1,600 

2,000 

2,500 

3.000 

2,600 

2.000 

1,500 

1,000 

600 

200 

6,280 

Inches. 
48.50 
49.80 
61.10 
61.03 
53.00 
54.20 
56.20 
55.88 
56.45 
55.00 
66.60 
67.10 
67.30 
55.90 

Inches, 
0. 

1.30 
2.60 
3.43 
4.60 
5.70 
6.70 
7.33 
7.96 

Inches, 
.0 

Inches. 
3.45 

Initial  load. 
Tensile  stren^. 

2.00 

6.60 

2.93 

8.10 
8.60 
8.80 

2.78 
2.89 

7.40 

56.00 
55.15 
55.30 
66.47 
55.66 
56.00 
66.40 
66.60 
67.00 
57.00 
56.00 
56.70 
56.60 
56.20 
56.00 

6.50 

6.65 
6.80 
6.95 
7.06 
7.50 
7.90 
8.10 
8.50 
8.50 
8.40 
8.20 
8.00 
7.70 

7.40 

2.88 

Parted  two  strands  at  the  eye-splice. 


COBDAGE. 

No.  9144. 

f "  Cotton  Bops. 


619 


Gauged  length. 

50". 

AppUed  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
50 
100 
150 
200 
250 
300 
850 
400 

300 
200 
100 

200 
300 
400 
450 
600 
550 
600 
700 
800 
828 

Poundt, 

Inehet. 
5.30 
6.62 
7.26 
7.69 
8.18 
8.51 
8.94 
9.81 

9.16 
8.90 
a87 

a69 
9.03 
9.39 
9.60 
9.87 
10.24 
10.50 
10.91 
11.44 

Inehtt, 

Tensile  strength. 

Parted  two  strands  at  the  eye-splice. 

No.  9145. 
|//  Cotton  Eopb. 

Oanged  length  of  60"  established  on  rope  when  dry. 
Eope  wetted  2  hours. 
Tested  wet. 


AppUed  loads. 

In  ganged  length. 

liemarkB. 

Total. 

Per  square 
inch. 

Elonga- 
tion. 

Set. 

Poundt. 
50 
100 
150 
200 
250 
800 
360 
400 

800 
200 
100 

200 
BOO 
400 

600 

m 

700 
800 
900 
996 

Poundt. 

Inehet. 

6.  7l 

Inehet. 

Tensile  strength. 

R.30 
9.91 
10.90 

11.77 
12.50 
13.12 
13.72 

13.59 
13.19 
12.36 

12.79 
13.36 
13.91 
14.62 
15.  25 
15.90 
16.47 
16.08 

Parted  two  strands  at  the  eye  splice. 
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CORDAGE. 
No.  9146. 

1^''  Cotton  Bopb. 


Gauged  length,  50'^ 


Applied  loads. 

In  gBuged  length. 

'      Bemttke. 

TotaL 

PerBqnare 
inch. 

Elonira- 
Uon. 

Set. 

Poundt. 

60 

100 

150 

aoo 
aso 

800 
850 
400 
450 
500 

400 
300 

200 
100 

aoo 

300 
400 
500 
600 
700 
800 
900 

Poundt. 

Inehet. 
5.15 
6.62 
7.32 
7.91 
8.47 
8.86 
9.32 
9.78 
10.14 
10.66 

10.45 
10.82 

10.04 
9.61 

9.82 
10.12 
10.34 
10.62 
11.04 
11.88 
12.47 

Indus. 

Retted  15  minntea. 
1'ensilo  strength. 

Parted  three  strands  at  the  eye  splice. 


CORDAGE. 

No.  9147. 

J//  Cotton  Bope. 
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Gauged  length,  50". 


Applied  loads. 

In  ganged  length. 

Remark8. 

Total. 

Per  Aouare 
incn. 

Elonga- 
tion. 

Set. 

Pounds. 
50 
100 
150 
200 
250 
800 
400 
500 
600 

Pounds. 

Inches. 
4.07 
6.30 
6.13 
6.70 
7.10 
7.60 
8.19 

Inches. 

Tensile  strength. 

8.80 
9.29 

700 

9.80 
10.30 

10.28 
10.20 
10.12 
9.97 
9.78 
9.60 
8.94 

9.10 
9.30 
9.60 
9.80 
10.00 
10.24 
10.46 
10.73 
11.17 
11.52 
11.92 
12.22 

800 

700 
600 
500 
400 
300 
200 
100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

12.70 

1,495 

1 

Parted  two  strands  at  the  eye  splice. 
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CORDAGE. 
No.  9148. 

f "  Cotton  Bopb. 


Gauged  length,  50'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elonga-            g^. 
tion.               °®'' 

Pounds. 
50 
100 
150 
200 
300 
400 
500 
600 
700 
800 
900 

1,000 
1,100 
1,200 

1,000 
800 
600 
400 
200 
100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

1,600 

1.200 

800 

400 

100 

400 
800 
1,200 
1,600 
2,000 
2.200 
2,400 
2.580 

Pounds. 

Inches. 
3.15 
4.21 
4.99 
5.70 
6.65 
7.61 
8.10 
8.63 
9.18 
9.74 
10.20 

10.78 
11.00 
11.24 

11.19 
11.10 
10.88 
10.58 
10.10 
9.61 

9.70 
10.10 
10.40 
10.70 
11.06 
11.41 
11.91 
12.64 
13.28 
13.87 

13.81 
13. 62 
13.30 
12.80 
11.81 

12.20 
12.77 
13.17 
13.60 
14.02 
14.38 
14.70 

• 
Rested  40  minntes. 

TensUe  strength. 

. 

Parted  one  strand  at  the  eye  splice. 


CORDAGE. 


REPEATED  STRESSES. 


o23 


CORDAGE.  625 


CORDAGE. 


625 


EXPEBDICEHTS  OH  EEPEATED  STBESSE& 
No.  8720. 


4"  Manila  Bopb. 


From  Sewall  &  Day  Mills. 
Eye-splices  at  ends. 
Ganged  length,  50''. 


Applied  loads. 


TotaL 


Per  Boaare 
incn. 


In  gauged  length. 


Elongation. 


Set. 


Bemarks. 


Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2.000 

2.500 

8,000 

4,000 

(SOOO 

6,000 

7,000 

8,000 

9,000 

10,000 

5,000 
10,000 

5,000 
10,000 

5,000 
10,000 

5,000 


5,000 
10,000 
6,000 
1,000 
5,000 
10,000 
5,000 
10,000 
10,000 
9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,960 


PoundM. 


Inches. 
2.00 
2.40 
2.95 
3.22 
3.52 
4.10 
4.63 
4.98 
6.50 
6.22 
6.73 
7.42 
7.77 
8.16 
8.48 
8.75 


Inches, 


Sarfaoe  of  rope  rery  oily. 


Loads  applied  and  released  between  10,000 
and  5, 000  pounds  50  times. 


After  sustaining  load  1  honr. 


Tensile  strength. 


Parted  one  strand  at  the  splice. 
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CORDAGE. 


No.  8721. 
5"  Manila  Bope. 


From  Sewall  &  Day  Mills. 
Eye  splices  at  ends. 
Gauged  length,  60". 


Applied  loads. 


Total. 


Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

8.000 
16,000 

8,000 
16,000 

8.000 
16,000 

8,000 


8,000 
16.000 
8,000 
16,000 
14,000 
12,000 
10.000 
8,000 
6,000 
4,000 
2,000 
1.000 

2,000 
4,000 
6,000 
8.000 
10,000 
12.000 
14,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 


Per  aqaare 
inch. 


Pounds. 


In  ganged  length. 


Elongation. 


Inches. 
2.45 
3.10 
3.51 
3.90 
4.13 
4.67 
5.07 
5.38 
5.62 
6.61 
6.93 
7.21 
7.53 
7.90 
8.11 
8.38 
8.60 
8.80 
9.03 
9.23 
9.40 


8.81 
8.98 
9.09 
9.23 
9.34 
0.47 
9.56 
9.70 
9.76 
9.83 
9.91 
9.98 


Sot. 


Jnekes. 


Beniarka. 


Surface  of  rope  Bhows  olL 


Loads  applied  and  released  between  16,000 
and  8,000  pounds  50  times. 


Tensile  strength. 


Parted  one  strand  at  the  splice. 


CORDAGE. 
No.  8723. 
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3J''  StsAi.  Rope. 


From  Sewall  &  Day  Mills. 
Eye-splices  at  ends. 
Gauged  length,  60". 


Applied  loads. 


Total. 


Pound*. 
200 
400 
600 
800 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
6,500 
3,000 
5,500 
3,000 
5,500 
3,000 
5,500 
3,000 


3,000 
5,500 
8,000 
5,500 
5,000 
4,500 
4.000 
3,500 
8,000 
2,500 
2,000 
1.500 
1,000 

1,500 
2,000 
2,600 
3,000 
8,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,600 
7,000 
7,500 
8,000 
8,500 
9,000 
9,500 
9,940 


Per  square 
inch. 


Elongation. 


Pound*. 


In  gauged  length. 


JncKa. 
1.34 
1.93 
2.25 
2.61 
2.84 
8.38 
3.82 
4.20 
4.58 
4.98 
5.36 
6.70 
6.09 
6.52 
6.40 
6.72 
6.45 
6.82 
6.68 
6.91 
6.60 


6.91 
7.17 
6.91 
7.16 
7.12 
7.09 
7.00 
6.98 
6.91 
6.84 
6.76 
6.63 
6.52 


56 


Set. 


Inchet. 


Remarks. 


Oil  appears  on  surface  of  rope. 


Loads  applied  and  released  between  6,500 1 
3,000  pounds  50  times. 


Tensile  strength. 


Parted  two  strands  at  the  splice. 
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CORDAGE. 


No.  8724. 
3"  Manila  Rope. 


Boston  Navy- Yard  manufacture. 
Eye  splices  at  ends. 
Gauged  length,  60". 


AppUed  loads. 

In  gauged  length. 

Total. 

1 

Per  sq  aare 
inch. 

Elongation. 

Set. 

Kemarka. 

Pounds. 
200 
400 
000 
800 
1,000 
1,500 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
4.000 
8.000 
4,000 
8,000 
4,000 
8,000 
4,000 
7,940 

Pounds. 

Inches. 
1.47 
2.18 
2.71 
3.20 
3.67 
4.61 
6.35 
6.45 
7.32 
8.06 
8.54 
8.96 
9.33 
9.09 
9.46 
9.13 
9.51 
9.20 
9.56 
9.23 

Inches. 



1 

1 
Tensile  strength. 

Loads  applied  and  released  between  8,000  and  4,000  pounds  43  times. 
On  the  forty-fourth  loading  the  rope  parted  one  strand  at  the  splice 
under  a  tensile  stress  of  7,940  pounds. 


CORDAGE. 


STRAINED  IN  THE  TESTING  MACHINE 
AND  THEN  WETTED. 


H.  Doc.  164 34  629 


CORDAGB. 
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CORDAOK 


Observations  on  the  behavior  of  manila  and  sisal  rope  wet  under 
stress. 
Samples  have  eye  splices  in  ends  for  securing  to  testing  machine. 

No.  9128. 

3f''MAinLA. 

From  Sewall  &  Day  Mills. 
Gauged  length,  50''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Persqiiare 
inch. 

EloBgstlon. 

Set. 

Pmindt. 

100 

200 

800 

400 

500 

600 

800 

1,000 

1,500 

2,000 

2,000 

2,000 

2,000 

2,000 
2,000 
2,000 

2,000 
2,000 
2,000 
2,000 

1,600 

2,000 

1,500 

1,000 

1,600 

2,000 

500 

100 

100 

1,000 

2.000 

2.000 

100 

100 

100 
100 

2,000 
2,000 
16,100 

Pounds. 

Inches. 
1.51 
2.01 
2.89 
2.67 
2.71 
2.90 
3.18 
8.44 
8.99 
4.27 
4.89 
•    4.41 
4.43 

4.60 
4.50 
4.65 

4.71 
4.70+ 
4.75 
4.74 

4.68 
4.73 
4.69 
4.62 
4.68 
4.73 
4.50 
4.27 
4.19 
4.40 
4.69 
4.73 
4.20 
4.15 

4.04 
4.00 

4.61 
4.68 

Inches, 

After  anstainlng  load  5  mlnntea. 

After  anataining  load  10  minutes. 

After  snstaining  load  16  minutes. 

Began  to  wet  the  rope,  using  water  at  about 

90°  F.,  applied  with  sponges. 
After  10  minutes'  wetting. 
After  20  minutes'  wetting. 
After  80  minutes'  wetting. 

in  wrapping  of  other  wet  rope. 
Wettine  resumed  2  hours  later. 
After  25  minutes'  wetting. 
After  1  hour's  wetting. 
After  Ih  hour's  wetting. 
Wetting  disoontinoed. 

After  2  minutes.    . 

After  6  minutes. 

Wetting  resumed. 
After  wetting  20  minutes. 
After  wetting  35  minutes. 
Wetting  discontinued. 

After  6  minutes. 
Tensile  strength. 

Parted  one  strand  at  middle  of  length* 
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CORDAGE. 

No.  9129. 

3"  Manila. 


From  Sewall  &  Day  Mills. 
Gauged  length,  50'^ 


AppUed  loads. 

In  ganged  length. 

Bemarke. 

ToUl. 

Per  sqaare 
inon. 

Elongation. 

Set. 

Poundi. 

100 

200 

300 

400 

600 

600 

800 

1,000 

1,500 

2,000 

2,000 

2,000 

1,500 

1,600 
1.500 
1.500 

1,600 
1,600 
1,500 
1,500 
1,600 

2,000 
8,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9,000 
9,820 

Poundt, 

Inehea, 
1.41 
1.85 
2.08 
2.25 
2.44 
2.61 
2.93 
3.18 
3.70 
4.20 
4.45 

Inehst. 

After  16  minutes. 

LomI  left  on  rope  at  end  of  the  day. 

Load  on  the  rope  the  following  morning,  16 

hours  later. 
Began  wetting  the  rope. 
After  wetting  10  minutes. 
After  wetting  80  minutes. 
Slight  faUlng  off  in  the  load  after  40  minutes 

wetting. 
After  wetting  1  hour. 
After  wotting  U  hours. 
After  wetting  2  n^urs. 
After  wetting  2^  hours. 
After  wetting  3  hours. 
Wetting  discontinued. 

Tensile  strength. 

4.48 

4.46 

4.46 

4.46+ 
4.46-f 

4.47 
4.48 
4.49 

4.66 
4.89 
6.52 
8.17 
6.73 
7.12 
7.60 
7.77 

Parted  one  strand  at  the  eye-splice. 


CORDAGE. 
Ko.  9130. 

3"  Manila. 
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From  Boston  Navy- Yard. 
Gauged  length,  50". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persoaare 
in  on. 

Elongation. 

Set. 

Pounds. 
100 
200 
300 
400 
fOO 
600 
500 
500 
500 
500 

500 
600 
600 
500 
500 
500 
500 
600 
600 
500 
600 
500 

330 
500 

500 
600 
500 
500 
500 
500 

800 
1,000 
1,500 
2,000 
2,500 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,000 

Pounds. 

Inches. 
1.20 
1.81 
2.20 
2.55 
2.80 
2.84 
3.00 
8.01 
8.01 
8.01 

3.04 
3.07 
3.10 
3.10 
3.10 
3.10 
3.11 
3.12 
8.16 
3.15 
•     3.18 
3.19 

8.22 
8.30 

8.32 
8.32 
3.32 
3.32 
3.31 

Inches, 

After  2  minntea. 

After  80  minntea. 

After  35  minntea. 

After  40  minutes. 

After  50  minntes. 

BegBu  wetting  the  rope. 

Alter  wetting  10  minntes. 

After  wetting  20  minutes. 

After  wetting  30  minutes. 

After  wetting  40  minntes. 

After  wetting  50  minntes. 

After  wetting  1  hour. 

After  wetting  1  hour  10  minntes. 

Alter  wetting  1  hour  20  nUnutes. 

After  wetting  2  hours. 

After  wetting  24  hours. 

After  wetting  3  hours. 

After  wetting  3|  hours. 

Wetting  discontinued.    Hope  remained  in  the 

testing  machine  over  night 
Load  and  elongation  after  16  hours. 

"Wotting  resumed. 
After  wetting  5  minntes. 
After  wetting  10  minntes. 
After  wetting  20  minutes. 
After  wetting  35  minutes. 
After  wetting  1  hour  10  minntes. 
After  wetting  1  hour  40  minutes. 
Wotting  discontinaed. 

Tensile  strength. 

8.32 

8.49 
8.72 
4.49 
6.29 
6.92 
6.46 
7.26 
7.91 
8.37 
8.70 
9.00 
9.19 
9.39 

Parted  one  atrand  10"  from  the  eye-aplice. 
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CORDAGE. 
Ko.  9131. 

3"  Sisal. 


From  Sewall  &  Day  Mills. 
Ganged  length,  60". 


AppUed  loads. 

In  gaaged  length. 

Ramarks. 

Total. 

Per  sqiiare 
incii. 

Pounds. 

EloDgAtion. 

Set. 

Pounds, 
100 
100 
100 
100 

100 
100 
100 
100 

100 

100 

100 
100 
100 

100 
100 
100 

200 

200 

800 

400 

600 

600 

800 

1,000 

1,500 

2,000 

8,000 

4,000 

6,000 

6,000 

6,210 

Inches. 
1.03 
1.04 
1.06 
1.08 

1.00 
.97 
.96 
.94 

.94 

.93 

.07 
.11 
.13 

.19 
.19 
.19 

.48 
.62 
.91 
1.38 
1.69 
2.22- 
2.49 
2.96 
3.75 
4.68 
6.90 
6.97 
7.85 
8.48 

Inches. 

After  10  minotee. 

Aitor  20  niinatae. 

After  30  minuten. 

Began  to  wet  the  rope. 

After  wetting  10  minntes. 

After  wetting  20  minaiea. 

After  wetting  40  minntea. 

After  wetting  55  minntea. 

Wetting  di»continned  for  1  hoar. 

Elongation  at  end  of  hour. 

Wetting  resumed. 

After  wetting  30  minntes. 

Rope  removed  from  the  testing  machine. 
When  released  from  the  pins  through  the 
eyes  the  rope  increased  iu  twist  one-qaart«r 
of  a  turn  in  a  length  of  6  feet 

It  now  measures  60"  .07  on  the  gauged  length 
when  the  onarter  turn  was  taken  out  for  the 
purpose  of  bringing  the  gauge  marks  on  the 
same  side  of  the  rope. 

After  resting  15  minutes  without  load  the 

having  made  about  one-quarter  turn  In  6 
feet. 
The  quarter  turn  was  taken  out  and  rope 
returned  to  the  testing  machine. 

After  3  minutes. 
After  8  minutes. 

After  wetting  6  minutes. 
After  wetting  10  minutes. 
After  wetting  20  minutes. 
Wetting  discontinued. 

After  6  minutes. 

After  sustaining  load  8  minutes. 

Tensile  strength. 



Parted  one  strand  at  the  splice. 


CORDAGE. 


TESTS  OF  KNOTS  AND  HITCHES. 
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CORDAGE. 
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CORDAGE. 

Tensile  Tests  of  Splices,  Ejnots,  and  Hitches  in  Manila  and 

Sisal  Rope. 


No.  of 
tost. 


Deecription. 


Tensile 
strength. 


Parted. 


9120 
9121 
9122 
9123 
9124 

9118 

9119 

91U 
9125 
9127 
9115 


9115a 
9116 


9117 


9126 


9-thread  sisal.  Making  a  rolling  hitch  on  5" 
manila  rope. 

li"  sisal.  Making  a  rolling  hitch  on  5"  manila 
rope. 

1|"  sisal.  Making  a  rolling  hitch  on  5"  manila 
rope. 

2^"  manila,  4  strands.  Making  a  rolling  hitch 
on  5"  manila  rope. 

2^"  manila,  4  strands.  One  end  provided  with 
an  eye-splice,  the  other  end  with  a  ''cat's- 
paw." 

3^"  manila,  3  strands.  Two  pieces  of  rope 
joined  together  with  eye- splices.  The  ends 
were  secured  to  pins  in  the  testing  machine 
by  means  of  eye-splices. 

3i"  manila,  3  strands.  Two  pieces  of  rope 
joined  together  with  short  splice.  Ends  se- 
cured to  pins  in  the  testing  machine  by  means 
of  eye- splices. 

3|"  manila,  3  strands.  Two  pieces  of  rope 
joined  together  with  shroud  knot.  Ends  se- 
cured by  pins  through  eye  splices. 

A"  manila,  4  strands.  Two  pieces  of  rope  joined 
together  with  short  splice.  Ends  secured  by 
pins  through  eye-splices. 

4"  manila,  3  strands.  Two  pieces  of  rope  joined 
together  with  short  splice.  Ends  secured  by 
pins  through  eye-splices. 

5"  manila,  3  strands.  Two  jiioces  of  rope  joined 
together  with  single  Garrick  bend,  with  ends 
8topi>ed  back  with  two  set4  of  racking  seis- 
ings.  Ends  of  ropes  secured  by  pins  through 
eye-splices. 

Hitch  remade  and  new  seizings  put  on 

6"  manila,  3  strands.  Two  pieces  of  rope  joined 
together  with  single  Garriok  bend.  Ends 
secured  by  pins  through  eye-splices. 

8"  manila,  3  strands.  One  end  secured  to  pin 
with  an  eye-splice,  the  other  end  securea  to 
pin  by  means  of  an  anchor  Imot. 


8|"  manila,  3  strands.  Two  pieces  of  roi>e  Joined 
together  with  short  splice.  Ends  secured  by 
pins  through  eye-splicea. 


Pounds. 
634 

1,175 

1,664 

3,840 

3,320 

12,080 
10,430 

9,120 
11,«20 
14,800 

5,200 


11,700 
17,100 


50,300 


47,400 


The  sisai  line  at  the  hitch. 

One  strand  of  sisal  rope  at 
the  hitoh. 
Do. 

One  strand  of  24"  rope  at 
the  hitch. 

One  strand  at  the  "cat's- 
paw." 

One  strand  at  an  eye-splice 
securing  specimen  to  the 
testing  machine. 

One  strand  at  the  short 
splice. 


One  strand  at  the  shroud 
knot. 

One  struid  at  eye-splice  in 
end. 

One  strand  at  the  short 
splice. 

The  hitch  drew  together 
and  pulled  the  end  from 
under  the  seizings,  un- 
rolling without  parting 
the  rope. 

One  strand  at  the  hitch. 
Do. 


One  strand  of  the  standing 
part,  w  here  the  end  of  the 
rope  took  the  first  turn 
over  the  standing  part, 
back  of  the  half-hitch, 
in  the  anchor  knot. 

One  strand  at  the  short 
splice. 


538  CORDAGE. 

Material  rrom  Sewall  and  Day  Mills,  Boston,  Mass. 

Sx)eciinens  with  eye-splices  in  the  ends  and  having  a  single  knot  at 
the  middle  of  length. 


No.  of 
test. 

Besoriptlon. 

Tensile 
strength. 

Parted. 

8917 
8918 
8915 
8916 
8913 
8914 
8919 
8920 

2"  3.8trand  sisal.    Tested  dry 

2"  Bstrand  sisal.    Tested  with  the  knot  vet . . . 
2"  3-straiid  manila.    Tested  dir - 

Pounds. 
1,740 
2.020 
2,310 
3,120 
2,980 
4,310 
9,950 

•12,900 

One  strand  at  the  knot. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

2"  3-strand  manila.    Tested  vith  knot  wot 

2J"  S-strand  manila.    Tested  diy 

2|"  3-8trand  manila.    Tested  with  knot  wet. . . . 
Ai"  3-strand  manila.    Tested  dry 

4i"  3.8trand  maniU.    Tested  with  knot  wet. . . . 

CORDAGE. 


UNDER  CONTINUOUS  LOADS,  WET  AND 
DRY  CONDITIONS. 
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COBDAO& 

4"  Manila  Bope. 

Four  strands  from  Boston  Navy- Yard. 

Shot  weighing  460  pounds  suspended  by  rope  in  vertical  position. 

Gauged  length,  30". 


Time  of 
observa- 
tion. 


H.    M. 

1897. 
May  12 
9    00 
9    00 
9    15 

9    50 

11    00 

11    35 

11    45 

1    00 

4    45 

Mar   13 

8    00 

4    40 

May  14 

8    10 

1    40 

6  00 
May  15 

8    00 

4  30 
May  17 

8  00 
May  18 

4  50 
May  19 

4  30 
May  20 

4  30 
May  21 

4  00 
May  22 

8    10 

4  50 
May  24 

8  90 

9  30 

1  15 
May  25 

8  10 
4    50 

May  27 

4    45 

June    5 

2  30 
Jane  10 

10  30 
Auir.  27 

9  30 


Elapsed  time. 


Daya.  Hrt. 


0  23 

1  7| 

2  23^ 

2  4| 

2  8 

2  23 

8  7i 


9  23^ 

10  7| 

11  23) 

12  4 
12  4| 


12  231 

13  71 

15  71 

24  5| 

29  Ik 

107  1 


Ganged 
len^h. 


Inches. 


31.85 
31.85 


31.89 
31.84 


31.89 
81.90 

31.95 
32.00 

32.03 

32.17 
32.18 

32.18 
32.40 

32.49 

32.68 

32.81 

32.84 

32.88 

32.84 
32.88 


32.80 
32.86 

32.81 
32.80 

32.80 

32.84 

32.77 

33.71 


Elonga- 
tion. 


Inches. 


1.85 
1.85 


1.89 
1.84 


1.89 
1.90 


1.95 
2.00 


2.17 
2.18 

2.18 
2.40 

2.49 

2.68 

2.81 

2.84 

2.88 

2.84 
2.88 


Bemarka. 


No  load. 

Loaded  with  460  pounds. 

Raining ;  rope  protected  by  canvas  roof  and  wrap- 
ping of  cotton  clotli. 

Bope  onoovored  and  rain  allowed  to  fall  upon  it. 
Stopi>ed  raining. 

Raining;  began  to  rain  daring  previous  night. 
Showery  during  the  day. 

Clear  weather;  heavy  showers  daring  prevlons 

night. 
Clear  weather  since  morning ;  now  sprinkles. 
Clear  weather. 


2.86 
2.86 

2.81 
2.80 

2.80 

2.84 

2.77 

8.71 


Clear  weather  over  night. 
Clear,  sonny  day. 

Clear  weather  since  last  observation. 

Do. 

Do. 

Do. 

Do. 

Iciear  weather;  showery  daring  preceding  night. 

.1  Cloadr. 
I  Rain  begins. 
Clondy ;  oocasional  light  showers. 

Cloudy;  heavy  rain  daring  preceding  night 
Clear  weather  past  5  hours. 

Raining  in  morning;  cleared  in  afternoon. 

Cloudy;  rained  daring  preceding  night. 

Has  been  raining  36  hoars. 

I  Clear  weather. 
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CORDAGE. 

j//  Cotton  Hope. 


Seventy  poands  weight  suspended  by  rope. 
Gauged  length,  30". 


Time  of  I 

obBerva*  Elapsed  time 
tion.     I 


H.   M. 

1897. 
May  12 

11    17 

11    36 
11    45 

1    00 

4    46 

May  13 

8    00 

4  40 
May  14 

8    10 
1    40 

5  00 
May   15 

8    00 

4  80 
May  17 

8  00 
May  18 

4  50 
May  19 

4  bO 
May  20 

4  30 
May  21 

4  00 
May  22 

8  10 
4    50 

May  24 

6  30 

9  30 

1  15 
May  25 

8  10 
4    50 

May  27 

4    45 

June    5 

2  30 
Jane  10 

10  30 
Aaff.  27 

9  30 


Day».  Hr». 


1    21 


% 

^ 

20| 

H 

8i 

H 

^ 

10 

21 

11 
11 

12 

1 

12 
13 

21 

15 

H 

24 

3i 

28 

28J 

106 

22i 

Ganged 
length. 


Inehu. 


30.00 
83.50 


33.62 
33.73 


38.84 
34.05 

34.06 
34.50 
34.49 

34.49 
35.16 

35.08 

35.45 

35.57 

35.49 

35.26 

35.22 
85.50 


35.18 
35.13 

84.80 
84.93 

35.07 

34.91 

34.78 

36.08 


Elonga- 
tion. 


Inehet. 


8.50 


8.62 
3.73 


3.84 
4.05 

4.00 
4.50 
4.49 

4.49 
5.16 

5.06 

5.45 

5.67 

5.49 

5.26 

5.22 
5.50 


6.18 
5.18 

4.80 
4.93 

5.07 

4.91 

4.78 

6.08 


Remarks. 


Loaded  with  70  poands  weight    Baining;  rope 

protected  by  canvas  oorering  from  the  rain. 
Raining. 
Stopped  raining;  rope  nnoorered. 


Began  to  rain  during  the  night. 

Raining. 

Showery  during  the  day. 

Clear;  heavy  showers  daring  preceding  night. 
Clear  weather  since  morning;  now  sprinkles. 
Clear  weather. 

Clear  weather  overnight. 
Clear,  sunny  day. 

Clear  weather  since  last  observation. 

Do. 

Do. 

Do. 

Do. 

Showery  daring  preceding  night ;  olearat  preaent. 
Clear  weather. 

Clondy,  but  no  rain. 

Rain  begins. 

Cloudy ;  occasional  Ught  showers. 

Cloudy;  heavy  rain  during  preceding  night. 
Clear  weather  past  6  hours. 

Rained  in  the  morning ;  cleared  in  the  afternoon. 

Cloudy:  rained  the  night  previous. 

Has  been  raining  86  hours. 

Clear  weather. 


CORDAGE. 

No.  9. — Linen  Shot  Line. 

Sample  from  coil  No.  4218. 

Tensile  strength,  1,195  pounds.. 

Thirty-three  pounds  weight  suspended  by  the  rope. 

Gauged  length,  30". 


543 


Time  of 
obser- 
▼ation. 

Elapaed 
time. 

Gauged 
length. 

Elonga- 
tion. 

Kemarkn. 

H.  M. 

1897. 
May  12 

Day: 

Hr: 

Intihu. 

Inchtt. 

11    35 

30.00 

Loaded  with  33  ponnds  weight.    Bainin^;. 
Rope  now  covered  with  canvaH  to  protect  from 
rain. 

11    40 

:::::::::::::: 

82.25 

'""'2.*25' 

11    45 

Stopped  raininff . 
Rope  nncovered. 

1    00 

I 

'"32*38" 

"*2.*38'" 

4    45 
May   13 

8    00 

sl 

32.44 

2.44 

Freaent  lay  of  rope,  1  tarn  in  1".42. 

20« 

32.53 

2.53 

Raining.    Began  to  rain  dnring  previons  night. 

4    40 
May  14 

8    10 

1 

5 

32.84 

2.84 

Showers  during  the  day. 

1 

20* 

32.68 

2.68 

Clear  weather;  heavy  showere  daring  the  night. 

1    40 

2 

2 

83.26 

3.26 

Clear  since  rooming;  now  sprinkles. 

5    00 

2 

H 

33.27 

3.27 

Clear  weather.  « 

May  15 

8    00 

2 

m 

33.27 

3.27 

Clear  weather  overnight. 

4    80 

May  17 

8    00 

3 

5 

83.56 

3.56 

Clear,  sonny  day. 

4 

204 

83.48 

3.48 

Clear  weather  Binc«  last  observation. 

May  18 

4    50 

8 

^ 

83.60 

8.60 

Do. 

May  10 

4    30 

7 

5 

33.62 

3.62 

Do. 

May  20 

4    30 

8 

6 

33.62 

8.62 

Do. 

May  21 

4    00 

0 

4) 

33.60 

3.50 

Do. 

May  22 

8    10 

9 

201 

33.47 

3.47 

Clear  weather;  showery  during  preceding  night. 

4    50 

10 

5:; 

83.64 

3.64 

Clear  weather. 

May  24 

8    30 
0    20 

11 
11 

21 

Cloady,  bat  no  rain. 
Rain  begins. 

*"83.'39  " 

""*3*39" 

1    15 

May  25 

8    10 

12 

83.40 

3.40 

Cloady ;  occasional  light  showers. 

12 

11 

82.76 

2.76 

Cloady ;  heavy  rain  preceding  night. 

4    50 
May  27 

4    45 

13 

33.82 

8.32 

Clear  weather  past  5  honrs. 

15 

H 

33.49 

8.49 

Rained  in  morning;  cleared  in  afternoon. 

June    6 

2    30 

24 

3 

33.09 

3.09 

Cloady;  rained  the  previoas  night. 

Jane  10 

10    80 

Aug.  27 

9    80 

28 

23 

32.84 

2.84 

Has  been  raining  36  boars. 

106 

22 

33.78 

3.73 

Clear  weather.    Lay  of  rope  at  present  time,  1 

tarn  in  1".85. 
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If"  Manila  Bope. 

From  Sewall  &  Day  Mills. 

Ten  pounds  weight  suspended  by  rope. 

Gauged  length,  30''. 


.Time  of 
observa- 
tion. 


B.  M. 

1897. 

May  22 

3  00 

May  24 

8  30 

9  00 

1  15 
May  25 

8    10 

4  50 
May  26 

11    00 

May  27 

4    45 

June    5 

2  30 
June  10 

10    30 
June  26 

3  45 


4    00 

4    30 

4    55 

Jnne  27 

8  50 
Ang.  27 

9  30 
Got.    L2 

4    30 

Oct.    13 

8    45 

1    05 


Elapsed  time, 


Days.  Hr». 


1  171 
1  18 
1    22i 


2 
3 

^11 

3 

20 

5 

11 

13 

23i 

18 

m 

35 

i 

35  1 

35  U 

35  2 

35  17| 

96  18^ 

143  11 

143  171 

143  22 


Gaujr<»cl 
length. 


Elonga- 
tion. 


Inehet.      Inches. 


30.00 

80.76 

*36.*66" 

30.60 
30.60 

30.64 

30.58 

30. 91^ 

30.60 

32.04 

32.34 
32.41 
32.42 

32.68 

33.54 

33.71 

83.54 
83.58 


.75 

'".66' 

.60 
.60 

.64 

.58 

.91 

.60 

2.04 

2.34 
2.41 
2.42 

2.58 

3.54 

3.71 

3.54 
3.58 


Remarks. 


Rope  now  loaded  with  10  pounds  weight  in  test- 
ing room. 


Put  oat  of  doom.    Showery  weather. 

Clondy  weather,  with  occasional  light  showera. 


Cloudy  ;  heavy  rain  durins 
Clear  weather  for  the  past! 


;  night. 


Light  rain. 

Rained  in  forenoon  ;  cleared  in  afternoon. 
Clondy  ;  rained  the  night  previous. 
Has  been  raining  36  hours. 


Weight  snanended  by  rope  increased  from  10 

to  80  pounds. 
Immediate  length  after  increase  of  weight 


Clear  weather. 

Rainy  afternoon. 

Clear  weather. 
Do. 


Test  discontinued. 


CORDAGE. 

If  Manila  Rope. 


545 


From  Sewall  &  Day  Mills. 
Twenty  poands  suspended  by  rope. 
Gauged  length,  30''. 


I  Time  of 
obaerva-  Elapaed  time, 
tion. 


H.  M. 

May  22 

3  00 

May  24 

8    30 

0  00 

1  15 
May  25 

8  10 

4  50 
May  26 

11    00 

May  27 

4    45 

Jnne   5 

2  30 
June  10 

10    30 
Aug.  27 

9  30 
Oct.    12 

4    30 

Oct    30 

8    45 

1    05 


Gauged  I  Blonga- 
lenglh.        lion. 


Dny:  Hr»,  I   Inehe§.  I   Inek^t. 


1  17i 

1  18 

1  22i 

2  m 

8  if 

3  20 
5  1| 

13  23| 

18  194 

96  184 

143  14 

143  17| 

143  22 


30.00    |. 
30.93    I 

'so.'as* 

80.74    , 
30.79    I 

80.90 

30.91 

81.27 

80.  r! 

32.70 

32.72 

82.46 
32.57 


Kemarka. 


Kope  loaded  with  20  pounds  weight  in  teating 


.  I  Bope  put  out  of  doora.    Sbowerr  wei 
'  Cloudy  weather,  with  occaaional  light  ahowera. 


.74 
.79 

.90 

.91 

1.27 

.92 

2.70 

2.72 

2.46 
2.57 


Cloudy;  heavy  rain  during  preoediog  uight. 
Clear  weather  for  the  paat  5  houra. 

Light  rain. 

Bained  in  forenoon ;  cleared  in  afleruoou. 

Cloudy ;  rained  the  uight  previous. 

Has  heen  raining  36  hoiira^ 

Clear  weather. 

Rainy  afternoon. 

Clear  weather. 
Bo. 


Test  discontinued. 


Ij"  Manila  Rope. 


From  Sewall  &  Day  Mills. 
Forty  pounds  suspended  by  rope. 
Gauged  length,  30''. 


Time  of 

obeerva* 

tion. 

EUpaed  time. 

Gauged 
len^h. 

Elongar 
tion. 

Remarks. 

H.M. 
May  22 

3  00 

May  24 

8  30 

9  00 

1  15 
May  25 

8  10 

4  50 
May  26 

11    00 

May  27 

4    45 

June    5 

2  80 
June  10 

10    30 
Aug.  27 

9  30 
Oct.    12 

4    30 

Oct.    13 

8    45 

1    05 

Dayt. 

Hr». 

Inehet. 
30.00 

31.20 
"3i.'22"" 

IncHe.. 

room. 

i 

Rope  put  out  of  doors.    Showery  weather. 

1 
1 
1 

1? 

224 

1.20 
"l.n" 

2 
3 

3 

5 

13 

20 

1| 

234 

31.17 
31.21 

81.27 
81.70 

1.17 
1.21 

1.27 
1.70 

Cloudy;  heavy  rain  daring  preceding  night. 
1  Clear  weather  for  the  past  6  hours. 

Light  raiu. 

Rained  in  forenoon;  cleared  in  aflemoon. 

Cloudy:  rained  the  night  previous. 

18 

194 

31.44 

1.44 

Has  lieen  raining  86  hoora. 

96 

143 

184 

1* 

83.17 
33.29 

8.17 
3.29 

[  Clear  weather. 

143 
148 

g* 

32.95 
83.08 

2.95 
3.08 

,  Clear  weatlier. 
Do. 

1 

Test  discontinued. 
H.  Doc.  164 — 
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CORDAGE. 

If"  Manila  Bope. 


From  Bewail  &  Day  Mills. 
Sixty  poands  suspended  by  rope. 
Gaaged  length,  30'^ 


Time  of  ' 

(ibHerva-  Elapsed  time. 

tiOD. 


Ganged  |  Blonga- 
length.        tiou. 


n.  M. 

Mrv  22 

3    00 


Day9.  Hr». 


Mhv  24 

8  30 
I      9    00 

1  15 
Mav  25  , 

8*  10    I 
4    50 

May  28  , 
U    00 

May  27 
4    45 

June    5 

2  30 
Juno  10 

10    30    I 
Aug.  27 

9  30 
Oct.  12 

4    3U    I 
Oct.    13  I 
8    45    I 
1     05 


17* 
18 


'W 


Jnehet. 
30.00 

! 

I      81.42 

r"3i.'46*' 


Inehet. 


3  20 

6      IJ 

13  23i 

18  19i 

96  18) 

143      li 

143  17| 

143  22 


33.31 
33.46 


1.42 

i.'io' 


31.37 
31.49 

1,37 
1.49 

31.54 

L54 

31.63 

1.53 

31.93 

1.93 

81.72 

1.72 

83.61 

3.61 

33.60 

3.60 

3.31 
3.46 


Remcrks. 


Rope  loaded  with  60  pounds  weight  in  teeting 
room. 


Rope  pat  out  of  doora.    Showerr  weather. 

Clondy  weather,  with  oocaaional  light  showers.       ! 

Cloudy ;  heavy  rain  during  preceding  night. 
Clear  weather  for  the  past  5  nours. 

Light  rain. 

Rained  in  fordhoon ;  cleared  in  aftemoon. 

Cloudy;  rained  the  night  previous. 

Has  been  raining  86  hours. 

Clear  weather. 

Rainy  afternoon. 

Clear  weather. 
Do. 


Test  discontinued. 


CORDAGE. 

3f "  Manila  Bopb. 

From  Sewall  &  Day  mills. 

Four  handred  and  sixty  poands  suspended  by  rope. 

Guaged  lengtb,  30''. 
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Time  of 
I  obserra- 

I       tiOD.       ' 


H.M. 

Aiiff.  27 

10  25 

10  35 

10  45 

10  55 

11  05 

11  15 

11  25 

11  35 

11  45 

11  56 

1  00 

1  10 

1  20 

1  30 

1  40 

1  50 

2  00 

2  10 

2  20 

2  30 

2  40 

2  50 

8  00 

8  10 

8  20 

8  30 

3  40 

3  50 

4  00 

4  10 

4  20 

4  80 

4  40 

4  50 

Aug.  28 

8  25 

time. 


Hours. 


Ganged 
length. 


3 


2} 


34 

"i 


4 


It 


5 
8i 


22 


Elonga- 
tion. 


Inehti.      Inches, 


32.50 

32.05 

32.70 

82.70 

32.09 

82.88 

82.88+ 

33.60 

32.68 

32.60 

32.73 

32.72 
32.73 
82.75 
32.73 
32.72+ 

82. 74 
82.75+ 
32  76    ' 

32.75  ' 
82.75+ 
32.76 
32.75 
82.74+ 
32.76 
82,77 
32.79 
32.70 
32.80 
32.80 
82.80 
82.80 
82.80 
82.80 

82.99 


2.59 

2.65 

2.70 

2.70 

2.69 

2.68 

2.68+ 

2.60 

2.68+ 

2.69 

2.73 

2.72 

2.73 

2.75 

2.73 

2.72+ 

2.74 

2.75+ 

2.76 

2.75 

2.75+ 

2.76 

2.75 

2.74 

2.76 

2.77 

2.79 

2.79 

2.80 

2.80 

2.80 

2.80 

2.80 

2.80 

2.99 


Remarks. 


Immediate  elongatiuu.    l>ry  rope. 
Dryrope. 

Do! 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Began  wetting  the  rope  with  hoeepipe. 
Wet  rope. 

Do. 

Do. 

Do. 

Do.. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Water  shut  off. 

Do. 

Do. 

Do. 


Test  discontinued. 
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CORDAGE. 

2"  Manila  Bopb. 


From  Sewall  &  Day  Mills. 

Foot  hundred  and  sixty  pounds  suspended  by  rope. 

Gauged  length,  30''. 


Time  of 

obser-     Elapsed  timo 
TBtioii.   I 


H.    M.  I  Day: 
Ang.28  I 


1 

1  20 

1  80 

1  40 

1  60 


2    50    I. 


Aug.  80 
8    20 
0    30 


Hr9, 


it 


i» 


it 


l» 


19 
20i 


Gaased 
len|^. 


Elonnf 
tion. 


Inehu, 

33.17 

33.83 

33.88 

33.34 

38.85 

88.37 

88.40 

88.40 

33.42 

33.44 

33.44 

33.48 

33.48 

33.50 

38.50 

83.51 

83.52+ 

83.55 

83.58 

33.02 

38.62 

83.83 

33.  es 

34.48 
84.48 


Test  discontinued. 


Inehet. 

3.17 

8.88 

8.83 

8.34 

8.35 

8.87 

3.40 

3.40 

8.42 

8.44 

8.44 

8.46 

8.48 

3.50 

8.50 

8.51 

8.52+ 

8.55 

3.58 

8.62 

8.62 

8.63 

8.63 

4.48 
4.48 


IteiBiurks. 


Immediate  elongatiuu.    Dry  rope. 
Dry  rope. 

Do. 

Do. 

Do. 

Do. 

Do. 
Began  wetting  the  roiie  with  hose  pipe. 
Bope  wet. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
.   Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Rope  dry. 
Do. 


CORDAGE. 

3"  Manila  Kope. 

From  Sewall  &  Day  mills. 

Four  handrecL  and  sixty  pounds  suspended  by  rope. 

Gauged  length,  30''. 
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1  Time  of 
1    obiier- 
vation. 

Elapsed  time. 

Ganged 
length. 

Inches. 

Elonga- 
tion. 

Remarks. 

1 

JBT.    Jf. 

Dayt. 

Hn. 

Indus. 

Aag.  30 

0    40 

32.04 

2.04 

Immediate  elon^^ation. 
Rope  dry. 

Do. 

Do. 

9    50 

82.18 

2.13 

10    00 
10    10 

82.16 
8S.16 

2.16 
2.16 

k 

10    20 

...... 

82. 16-i- 

2.16+ 

Do. 

10    30 

82.16 

2.16 

Do. 

10    40 

1 

82.  W+ 

2.16+ 

Do. 
Began  wetting  the  rope  with  hoae  pipe. 

10    60 

82.20 

2.20 

Rope  wet 

11    00 

.1 

82.22 

2.22 

*Do. 

11    10 

82.23+ 

2.28+ 

Do. 

11    20 
11    30 

82.24 
32.24 

2.24 
2.24 

Do. 
Do. 

"if" 

11    40 

2 

32.24+ 

2.24+ 

Do. 

11    50 

fl 

32.26 

2.26 

Do. 

I    00 

31 

32.84 

2.34 

Do. 

1    10 

8* 

32.34 

• 

2.34 

Do. 
Load  remoyed  10  minntoa. 

1    20 

82.20 

2.20 

1    30 

"ii" 

82.82 

2.82 

Rope  wet 

Load  removed  20  minntea,  then  reapplied 

meaanring. 
Stopped  wetting  the  rope. 

before 

1    50 

82.16 

2.16 

2    00 

"ii" 

82.25 

2.26 

2    10 

4} 

82.28 

2.28 

2    20 

4i 

82.31 

2.31 

2    40 

6 

32.33 

2.88 

8    00 

n 

32.34 

2.34 

3    10 

82.36 

2.86 

3    20 

32.36+ 

2.86+ 

3    SO 

"ii" 

32.86+ 

2:S+ 

4    40 

7 

32.40 

2.40 

4    50 

n 

82.42 

2.42 

Aug.  31 

8    46 

23 

32.65 

2.56 

Began  wetting  the  rope. 

11    60 

1 

n 

82.51 

2.51 

Rope  wet. 

4    40 

1 

r 

32.55 

2.55 

Do. 

Stopped  wetting  the  rope.     No  water  on  rope    1 

^J-V 

OTor  night,  abont  16  honni. 

1 

22s 

32.05 

166 

4    56 

2 

7i 

82.61 

2.61 

Rope  wet  all  day. 

^V 

2 

23 

32.61 

2.61 

Haa  been  raining  abont  3  honrs. 
Raining;  cleared  abont  3  o'clock. 

1    05 

8 

H 

32.60+ 

2.60+ 

4     i5 

3 

r 

32.68 

2.63 

Clear  weather. 

s^y 

3 

22i 

32.68 

2.68 

Do. 

s^r-oo' 

8 

23i 

33.93 

3.93 

Ckrady. 

8.j,t.^X 

12 

n 

34.16 

4.15 

Haa  been  raining  abont  20  minntas, 

4    60 

12 

34.14+ 

4.14+ 

Oct    12 

4    80 

Oct    18 

8    45 

43 

«i 

34.25 

4.25 

Rainy  afternoon. 

43 

23 

84.18 

4.13 

Clear  weather. 

1    06 

44 

3* 

84.18 

4.13 

Do. 

1 
1 

Test  discontinued. 


CORDAGE. 


FREE  CONTRACTION  OF  WET  ROPES  IN 
TANK  AND  OUT  OF  DOORS. 
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CORDAGE. 
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CORDAGE. 

Ig"  Manila  Hope. 

From  Sewall  and  Day  Mills. 

Gaaged  leugtli  of  30^'  established  on  a  new  piece  of  rope;  then  the 
sample  was  exposed  to  the  action  of  the  rain  out  of  doors,  the  sample 
not  being  loaded  in  the  meantime,  ii^ee  contraction  permitted. 


Time  of 

obaerr*- 

tion. 

EUpeed  time. 

Ganged 
length. 

Contrac- 
tion. 

Inches. 

Remarka. 

H.  M. 

DayB. 

Hrs, 

Inehet. 

Sept.  10 

lU    60 

0 

0 

30.00 

Expoaed  to  rain. 
Rafn  continuea. 

12    50 

0 

2 

30.00^ 

4    45 

0 

G 

29.87 

6.  is 

Hainiug  since  lant  observation.    The  twist  in  the 
rope  increased  daring  this  period  of  wetting. 

Sept.  11 

8  ao 

0 

21| 

20.88 

0.32 

Weather  cleared  during  the  preceding  night,  but 
rope  still  wet. 

0    00 

0 

22i 
23i 

Rope  stiU  kept  in  water. 

Sept.  12 
lU    30 

Sept.  14 
10    30 

1 

28.65 

1.35 

3 

23} 

28.42 

1.58 

Continued  in  water. 

Sept.  10 
4    00 

0 

H 

28.32 

1.88 

Do. 

Sept.  21 

8    30 

10 

21} 

28.22 

1.78 

Do. 

Srpt.  28 

0    10 

17 

22i 

28.18 

1.82 

Do. 
Rope  taken  from  tank  of  water  and  measaro<l. 

Dor.   14 

10    30 

04 

231 

28.03 

1.97 

G4"  Manila  Rope. 

From  Sewall  and  Day  Mills. 

Sample  about  12  feet  long. 

Gaaged  length  of  100'^  laid  o£f,  then  sample  immersed  in  cold  water. 


Tl 

obMorva- 
tinn. 

iL  jr. 

Elapsed  time. 

Ganged 
length. 

Contrao 
tion. 

Remarks. 

Daya. 

Hrs. 

InefuM. 

Inches. 

Feb.  C 

9    '- 

0 

100.00 

0. 

Immersed  in  water. 

9    4 

98.05 

1.05 

10    05 

08.48 

1.52 

11    00 

1 

08.08 

1.97 

11    55 

2 

97.80 

2.20 

3    00 

5 

90.90 

8.04 

reb.27 

8    25 

20 

23 

95.92 

4.08 

Mar.  1 

8    15 

22 

22} 

95.54 

4.40 

Twist  of  rope  increased  one  full  turn  in  tlie 
gauged  length. 

Mar.  2 

9    00 

23 

23J 

95.22 

4.78 

Mar.  6 

10    80 

28 

1 

94.87 

5.13 

Mar.l7 

» 

8    00 

88 

22i 

94.57 

5.43 

Weight,  wet,  26^  pounds.    Length  over  all,  wet, 

Lay,  one  turn  in  6"  .3,  wet. 

Rope  laid  out  on  floor  of  machine  shop  to  dry. 

Apr.  8 

95.30 

4.70 

Again  measured  after  drying. 
Weight,  dry,  17*  pounds.    Length  over  all,  dry, 
approximate,  i48". 

Lay,  one  turn  in  6".4,  dry. 
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CORDAGE. 


9"  Manila  Eope. 

From  Sewall  &  Day  Mills. 
Sample  about  12  feet  long. 
Gauged  length  of  100''  laid  off,  then  sample  immersed  in  cold  water. 


Time  of  I 


Gftugecl  !  Contrac- 


obHerva.  ,Elap«Ml  time.   — ^^  |  — - 


11.     M.  I 
Feb.  0 
0    25    1 
9    40 

10  05 

11  00    I 
II    53    I 

3    00    I 
Fob.  27  I 

8    25 
^(or.  1  ' 

8  15 
Mar.  2  I 

9  00 
Mar.  6 
10    30 
Mar.17 

8    00 


I     Arr.  R 


Day*.  lira. 


20    23 
22    22| 


23 

23^ 

28 

1 

38 

22* 

Inehet, 

100.00 
98.04 
87.50 
07.13 
96.68 
05.82 

95.20 

94.65 

94.42 

94.10 

93.90 


94.10 


Ineiut. 

0. 

1.9C 

2.50 

2.87 

3.32 

4.18 

4.80 

5.35 

5.58 

5.90 

0.04 


5.90 


liemarkd. 


Immenied  in  wator. 


Actual  circnmference  at  present  time,  10" .90. 


Weighty  wetf  54|  pounds.    Length  over  all.  wet, 

approximate.  148*". 
Lay,  one  turn  in  7 ".3,  wet. 
Rope  laid  ont  on  floor  of  machine  shoij  to  dry. 
Aeiin  measured  after  drying. 
\\  eight,  dry,  36*  pounds.    Length  ovor  all,  dry, 

approximate.  149". 
Lay,  one  turn  in  7" .5,  dry. 


9^"  Manila  Hope. 

From  Sewall  &  Day  Mills. 
Sam])1e  about  12  feet  long, 
(lauged  lenfiftli  of  100''  laid  o£f,  then  sample  immersed  in  cold  water. 


Tinio  of 

obsirva- 

ti«n. 

I'UapseilUn 

je. 
r*. 

Ganged 
length. 

Contrac- 
tion. 

I 
Remarks. 

// .  jr. 

Iktya.  i7i 

Inehe$, 

Feb.   6 

0    25 

0 

0 

100.00 

0. 

Immersed  in  water. 

9    40 

0 

99.18 

.82 

10    05 

0 

98.80 

1.20 

11    00 

0 

1 

98.46 

1.54 

11    55 

0 

2 

08.19 

1.81 

3    00 

0 

5 

97.64 

2.46 

Feb.  27 

8    25 

20 

23 

96.86 

3.14 

^far.  1 

8    15 

22 

22} 

96.56 

3.44 

Iklar.  2 

0    00 

23 

231 

96.36 

3.64 

Actual  ciroumfer<«nc«  at  present  time,  10" .96. 

Mar.  6 

10    30 

28 

1 

96.10 

3.90 

Mar.17 

8    00 

38 

224           95.70 

1 

4.30 

Weight,  wet,  68|  pounds.    Length  oyer  all,  wet, 

approximate.  155}". 
Lay,  one  turn  in  7".4,  wet. 
Rope  laid  out  on  floor  of  machine  shop  to  drv. 

Apr.  8 

96.20 

3.80 

Again  measured  after  drying. 
>veight,  dry,  41f  pounds.    Length  over  all.  dry, 
approximate,  156i".  Lay,  one  turn  in  7".42,  dry. 

, 
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CORDAGE. 


• 

t 

1 

1 

U 

it 

■a 

splice. 
spUoe. 

plioe. 

p. 

P 

from 
midd 
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II 
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(the 
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^ 

:« 

b^S  13 

^ti 

5.;  - 

|s^  (^^<^  ,^a^  i&^  ||<^  <^^^  III  |s 
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pH 

CI»H 
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3 
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2.66 

e4 

8 

CO 

s 
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CO 

■a 

s  s 

3' 

t- 

a 

r-            ^ 

^ 

s 

s 

i    3" 

3" 

• 

3  s 

a 

e» 

^ 

&;       ss 

to 

lO 

•o 

s      s 

n 

^ 
tfi 

4  - 

t-« 

(O 

CO 

^            r- 

o 

o 

<P                C4 

SET 

J' 


J. 


,  s;  s 


s;      s 


s      s 


3       s 


S        S        8 

CO  C9  ^ 


S£§ 


P 


P  0  fl 


il 


s      s      s 


^      s      s      s 


5    s 


eo<QcocoeQ''^'^-^'W!<^ 


pi  jii  -sii  l^i  iii  !■§■§  ^i-s  ■^ii  i^i  pi  pi  iii 


* 


TTTT  i  TT 


TT 


CORDAGE. 


657 


11 


Hi  h 


g  g  «  g  « 

S  8  «  p  « 


li 


aoiS  SiSa  f  |a  &&&  2Si§  a(Sa  aaa  m  ajj  aaa  a||  aaa  aaa 


I «      «  « 


§ii  §g§  §ii  §§i  i§§  lis  §§§  gii  ill  ill  ii§  §i§  iii 

'tis   S'S'S"  8'sa  55f^  SS'S  ^SS  :^8'S"  8SS  SS'S"  g'g'E: 


s 

5 

s 

s 

2 

8 

S 

5 

S 

^ 

5 

ss 

S 

^ 

•* 

X3 

t<^ 

t- 

00* 

o» 

6 

^ 

rH 

e 

S^ 

00 

m 

a* 

CO 

3: 

a 

># 

o 

CM 

s 

eo 

* 

cT 

?; 

3 

S 

s 

s 

«# 

s 

S 

s 

s 

s 

o 

^ 

t» 

00 

OB 

r^ 

MM 

o 

;:5 

S* 

^ 

1-- 

.« 

T 

0» 

»  ■ 

1 

S) 

eo 

s 

o 

5 

5 

^ 

« 

s 

5 

•o 

s 

M 

s 

lO 

s 

8 

o 

S 

^ 

s 

s 

5 

g 

^ 

'•i 

^ 

M* 

« 

« 

«{ 

»' 

<D 

» 

t- 

t- 

»«■ 

S    S    8    S^    9 


s   ^ 


s 

? 

s 

3 

e4 

;3 

3 

S 

2.00 
3.35 
3.46 

s 

«• 

3 

s 

s 

s 

s 

to 

00 

oa 

SS           S           S 
<tf          o           o 

111 

PA 

3-:  : 

<6  ;  : 

111 

*  :  : 

^  o  o 
'g'O'O 

111 

111 

cb  :  : 

1  o  o  ^  o  o  1  o  o 

111 

1 

1 

i 

T 

T 

1 

TT 

T 

TTT 

T 

558 


CORDAGE. 


g  d  00  »o  »o  tj  c^ 


2 


3 

o 

O 


-<  0  a  ".2 
oqOoJ^OO 

s 


I 

1 


o 

S 

o 


« 
A 
u 


« s     Is      • 


a  a 


lis  lis  }&&  ii&  &&& 


«C«  r-iW 


iisa  isi  §§i  ill 

I 


SSo      cSeo 


!•«        Cfr^n 


A 

g 

it 

3.g 

o  « 

^J3 

i    *» 

«  « 

9  ct 

'O'O 

.•d-c 

agg  agg 

■*»  *» 

go   « 

•  « 

T-f-l 

p^w 

Sei 

§1^ 

CM'Mei 

eimoT 

aaa 


111 


-i 

««2 


«  ^ 


i 

a 


^|5 


J 


3 
S 


S 


OB     . 

■58 


■3    -e 


^•2 


P 


K  §§  f!  9  S 


r«  eo 


I     -^wjg 

!   |o 


I    J    3  S  S  9 


s       ^       s 

^  oi  9J 


^  : 


Soe      goo     -goo     •Soo     "goo     A  o  P     "S  ©  © 
S-ca     Jc'S'S     fl-co     b'^'^     o'^'^     o'O'd     g'S'o 


5  : 


>^-5 


CORDAGE. 


659 


I       8 


.•C    .      "O    .     . 


P;Sq    q|;S    JftP 


§11  §11  i§§ 

lAioui     la'^io      adi'-'op 


S3  S:i 


I-  cu 


s       s 


CI  p« 


.     ',        R     I     !       ""^     I     I 
•     •       CO     •     •       rt     •     • 


560 


COBDAQE. 


<4l 

M 


I 


©5 

II 


^8 


t  s-js 

^5   5?g. 


Is 


§§! 


^  ^ 


IS 


I 


III 


9  ■  = 


CSS 
8S8 


35>   «;s^   IS        il|    *l5l 
III    III    1^5    III    III    II 


^^^ 

-.^J 


0  0  9 
18  «  C 

oe  c  a 

ggg 

«  «  ■      «  a  « 


§8§ 

c::  a 
tic*  es 

•  •^  • 

III 

«  «  « 


I 

p,2Sp. 

III 

04  etet 

S9S 


liii  lis 


I 


§11  §§§  §§i  %%%  sii  III  ii§  ! 

i-Tt-Jcf     "fTiOiA     odt^t"^     aSt^aS'     cft^fi     •3CO      cTs^ip 

f-ii-i*-i       t-H-li-       »-l.-l^       r^F^fH       etf-tffS       r^e^c*       <4<»S 


§ 


1^1 


^1 


5   e 


8 


O  O       o  o  o 
iT3«0       0*0*0 


5?:  :   ar 


e  e    43  o  o 


111  111  |^-§  s^-s  l-i^s  1^^  |4^ 

«::   ef':   iir::   4::   i  '■  '•   ^'-  '■   5:: 


COBDAOE. 


561 


H 


I     III     8a;       .  i 

i  Hi  l»  -     i 

I  m  II 1^  «i 


§  ill  §§  §i  §1 

c*     aiefn     ofr^     ooao      '*rf 


00  f* 


s     s 


s     s 


:?     s     8 

n         ei         ^ 


I 


■3'S'S 


!■§  -a^  1^ 


;7  S  :  :   ar :   <«  : 


H.  Doc.  164— 


-36 


s 


s 


1 

§§ 

M 

1 

o 


^ 


I 


II 


«^ 


562 


CORDAGE. 


o 

< 


ft; 


ft; 

I 


O 

o 

2 


ac.* 


•^•cc 

aasoooocooop 

OB   ■    C 


1! 

3.690 

7.5:^o 

7,990 
9.750 
11,420 
15.gl0 

§§i 

11 

5s 

O 

- 

1^ 

- 

-- 

- 

Weight. 

4 

-:- 

a 

>°  i 


|S^^3S33SSSS^ 


MMPirseocQeo^^ia 


H-2 


H      • 


.i       I 


CO  CO  CO  CO  CO  CO  CO  00  CO  CO  CO  CO 


1|S 

-  u  C 


ssssssss;;:sssBgs 


i| 

'^  be 

12 


til 

es 
a  . 

«§ 

QO   O 

(=:  £  a 
'SS.i 
So'* 


32 


JB  ®  JS 


mmm 


c  (=  ^ 

Ho 

ill 

fl  «  w 
o  d  ? 

ill 


COBDAGE. 


563 


in  I 

Hi  I 

g  «  «   • 

9  S  O  •   « 


S 


s 


sll  S8S  Ss« 

in  m  lit 

Pi  iii  III 

oD^m  ^^M  S«r^dk 

«  M  «   «B  «  a  a  B  « 

^'O'O   'O'O'O  TS'O'O 

III  III  l|l 

SSS         OBBCB  SAC         ^or  KivigB         ^         mi 

escQco     eoeoeo  eecoeQ     eeo         comcq     m     cq 


p.*  a 

«  g« 

III 


1-3  . 
I|5 


II 


li 

0.a 


III 


Ml 


ill    ^11 


|l 

.'d'O 

^11 


It 
II 


Isss  §§§  ii§  §i§  III  ;s§   u%  m  ill 


s  $ 

?2 

A 

s 

S  " 

1^ 

i    : 

;g 

S  * 

sr 

00 

^ 

*s 

jj  ^ 

^ 

« 

i 


rfi 


o'5 


?  a 


H 


iii 


-as 

a  o 

II 


'I 


SP 


SS  IS    SS8SI?    S^SSIS    69  li 


I?  s^ssis  69  IS 


'    S        S        2S        s;  s  s 


<:        -K        -**  < 


S  §5  S  S 


1^ 
1^ 


i 


564 


COBDAGE. 


H 
H 

O 
Q 


Id 


1^ 


I 


1^ 


t 


III 


Sal  s§'^ 

III  III 

«  c  «  a  tt  • 

^  »H  1-1  C«  <H  CI 


% 


1^ 


If   !  I  Sis 


II 


§i§ 


I 


'     8. 


*1 
£1 


11 


I' 


4    - 


t 

5 


5*5  1      I    -: 


S8|9 


il 

§S|§ 


1   ^ 


1 


1§§     « 

1 

^1 


9 


.COBDAOE. 


565 


ii 


ii 

P.O. 


H 


I 
§ 

I 

g 

o 


si  £ 


•5       %a 

Ha 


II  n  f  II  ^ 


III! 


a?   ft.     . . 

«      .So.      O.Q. 


5 


•2  ip  ^^ 


5 

p. 

5 


H 


1-9 
p-p. 


c*  as 


II II II II  II 11  lilllMlil^llll 


il 


e4i-i     f-iP-i     eoiH     r»i-4     mco 


Jf^  ^c?  :3s  sS     "^  5 


55 


!!  S:  il  El  IS  §12  S=  £3  -> 


I 


!      I 


I 
s 

p. 

► 


'8 
i 


i 


•«       "d       "g 

I    I   ^ 

<?         «3         jg 


I 


50 


£&     ga>    S^ 


55 
V2 


t|  l\    l\ 

%%  "S^-  "S* 

E"  as  S" 

1%  li  1^ 

00  A         PB 


II 


11 


II 


IS 


^5 
S  >> 

«5 


«  p. 

5m 


31  ^%  5 
Il  I 


f 


4* 


I   2   i   I   i   I   I   I   §    i    ill 


566 


CORDAGE. 


I    !   I 


I   £ 


I 
§ 

I 

o 

i 

i 
§ 

I 


t 

bhe  pin. 
le  of  len 
rhepin. 
he  pin. 

the  pin 
lie  pin. 

the  pin 
the  pin 
the  pin 
in. 

the  pin 
Ihe  pin. 

the  pin 
he  pin. 

the  pin 
fche  pin. 
leoflen 

Illl  H 

III! 

U  il  m 

^-<1««     555 

is=5 

•a.   S^^    f^k< 

gg   S;SSS   Sg   ?2   ss§ 


CORDAGE. 


567 


TABULATION  OF  MEAN  RESULTS. 
MANILA  ROPE  FROM  SBWALL  &  DAY  MILLS. 


2|lnch. 
2|inch. 
3-iDch.. 
34-inch. 
Bl-inch. 
4iDch.. 
4^- inch.. 
4iinch. 
8-moh.. 


U-inoh. 
2-inch.. 
2|-inch. 
3-iach.. 
81-iiieh. 


MANILA  ROPE  FROM  BOSTON  NAVY-YARD. 


2.75 

.00 

8.00 

.98 

3.20 

L06 

3.85 

1.27 

4.06 

1.83 

4.15 

1.87 

4.00 

L63 

4.76 

1.50 

6.60 

2.16 

7,160 
10, 003 
11,700 
15,297 
17,843 
18,168 
19,400 
21,373 
36,587 


150 
185 
186 
191 
194 
174 
167 
167 
155 


4-Btrand  rope. 
Do. 
Do. 
Do. 
Do. 
Do. 


HEMP  ROPE  FROM  BOSTON  NAVY-YARD. 


2.005 
3,148 
7,630 
8.415 
13,685 


84 
71 
96 
94 
95 


4-strand  rope. 
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SHOT  LIHES  TESTED  FOE  UFE-SAVDrO  SEEVICE. 


Lines  made  of  Smith  &  Dove's  best  sail  twine. 
The  weights  of  coils  includes  sisal  straps. 
Ends  of  lines  secured  by  winding  around  grooved  pins, 
lines  between  pins  about  5  feet. 

No.  9  Shot  Linbs. 


Length  of 


Length  of  coils,  600  yards. 
Diameter  of  lines,  ".29. 
Three  strands  of  16  threads  each. 
Lay,  one  turn  in  1.04". 


8964 
8965 
8966 
8967 


8970 
8071 
8972 
8978 
8974 
8975 
8976 
8977 
8978 
8979 
8980 
8981 


8984 


8086 
8987 


8990 


8995 
8996 
8997 


9000 
9001 
9002 
9003 
9004 
9005 
9006 
0007 
9008 
0009 
9010 
9011 
9012 
9018 


Lbs.  02. 

35  8 

35  4 

35  12 
36 


35 
85 
35 
35 
35 
35 


85  12 


35 
35 


35  12 

35  4 

35  12 

35  8 

85  8 

35  8 

35  12 

35  8 

35  12 

35  8 

85  8 
35 

85  8 

35  12 

35  12 

35  8 

35  8 

35  12 

85  4 

35  8 

35  8 

85  12 

35  4 

35  4 

35  8 

85  4 

35  4 

35  8 

35  8 

35  12 

35  4 

85  8 

35  8 

35  8 

35  4 

85  4 


i     Eudofooil 

Tensile 

' 

tested. 

strength. 

Partetl. 

Pounds. 

1  Outside 

1,191 

1  strand  8"  from  pin. 

2  strands  nt  midtlle. 

Inside 

1.198 

Outside 

1,072 

1  strand  6"  from  pin. 
1  strand  at  the  pin. 

do 

1,351 

Inside 

1,222 

1  strand  12"  from  pin. 

do 

1.301 

1  strand  at  the  pin. 

Oatslde 

1,239 

1  strand  24"  from  pin. 

do 

1.194 

1  strand  15"  from  pin. 

do 

1,105 

1  strand  at  thenin. 

2  strands  at  middle. 

do 

1.259 

do 

1.266 

1  strand  24"  from  pin. 

do 

1.080 

2  strands  at  the  pin. 

do 

1,244 

1  strand  at  the  pin. 

do 

1,198 

Do. 

do 

1.250 

Do. 

do 

1,231 

1  sti-and  12"  from  pin. 

do 

1,304 

1  strand  at  the  pin. 

do 

1,274 

Do. 

Inside 

1.205 

Do. 

Outside 

1.305 

2  strands  6"  from  pin. 

do 

1,208 

1  strand  18"  from  pin. 

do 

1,.'K)2 

1  strand  at  the  pin. 

do 

1,272 

Do. 

do 

1.295 

Do. 

do 

1,302 

Do. 

do 

1,180 

2  strands  18"  from  pin. 
1  strand  25"  from  pin. 

....  do 

1.278 

do 

1,281 

1  strand  at  the  pin. 

do 

1,304 

2  strands  at  the  pin. 

do 

1.351 

1  strand  13"  from  pin. 

2  strands  at  the  pin. 

do 

1,272 

do 

1,204 

9.  strands  15"  from  pin. 

do 

1.230 

2  strands  at  tlie  pin. 
1  strand  at  the  pin. 

Inside 

1,236 

Outside 

1,256 

1  strand  6"  from  pin. 
1  strand  at  the  pin. 

do 

1.241 

do 

1.193 

Do. 

do 

1.198 

1  strand  16"  from  pin. 

do 

1,250 

3  strands  at  the  pin. 

do 

1.175 

1  strand  16"  from  pin. 
1  strand  8"  from  pin. 

do 

1,197 

do 

1,163 

1  strand  9"  from  pin. 
I  strand  at  the  pin. 

do 

1,268 

do 

1.265 

Do. 

do 

1,200 

Do. 

InHide 

1,374 

Do. 

Outside 

i;i59 

Do. 

do 

1,247 

1  strand  12"  from  pin. 

• 

do 

1.184 

2  stran<U  at  the  pin. 

.....do 

1,343 

2  strands  14"  iVom  pin. 
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Ko.  7  Shot  Linbs. 


Length  of  coils,  650  yards. 
Diameter  of  lines  ".23. 
Three  strands  of  9  threads  each. 
Lay^  one  turn  in  ".86. 


No.  of 

Weight 

End  of  coil 

Tensile 

Parted. 

tmt. 

of  coil. 

tested. 

strength. 
Pound*. 

Lh». 

Oz. 

9014 

21 

34 

OutHide 

861 

1  strand  18"  from  pin. 

9015 

21 

5 

do 

882 

2  strands  21"  from  piii. 

9016 

21 

5| 

do 

801 

1  strand  at  the  pin. 

9017 

21 

5* 

do 

810 

1  strand  16"  from  pin. 

9018 

21 

4 

do 

832 

I  strand  at  the  pin. 

9019 

21 

2, 

Inside 

808 

1  strand  22"  from  pin. 

9020 

21 

5 

do 

839 

2  strands  10"  from  pin. 

9021 

21 

8 

Ontside 

778 

1  strand  24"  from  pin. 

2  strands  at  the  middle. 

9022 

21 

3| 

do 

793 

0023 

21 

3* 

do 

796 

1  strand  19"  from  pin. 

9024 

21 

8 

do 

849 

2  strands  6"  from  pin. 
1  strand  at  the  middle. 

9025 

21 

5 

....  do 

847 

9026 

21 

5 

....  do 

870 

2  strands  at  the  pin. 

9027 

21 

H 

do 

773 

1  strand  at  the  middle. 

9028 

21 

V 

do 

819 

I  strand  at  the  pin. 

9029 

21 

2 

do 

799 

1  strand  12"  from  pin. 

9030 

21 

5 

Inside 

851 

1  strand  at  the  pin.    . 

9031 

21 

3f 

Outside 

828 

1  strand  10"  from  pin. 
1  strand  at  the  middle. 

903a 

21 

ll 

Inside 

801 

9033 

21 

2 

Outside 

756 

1  strand  15"  from  pin. 

9034 

21 

4 

do 

798 

1  strand  at  the  pin. 

9035 

21 

6 

do 

812 

Do. 

9036 

21 

1 

do 

840 

1  strand  6"  ftom  pin. 

9037 

21 

5  I 

do 

833 

1  strand  at  the  pin. 

9038 

21 

5 

do 

703 

1  strand  10"  from  pin. 

9039 

21 

^ 

do 

797 

1  strand  at  the  pm. 

9040 

21 

do 

792 

Do. 

0041 

21 

4 

do 

851 

Do. 

9042 

21 

4 

Inside 

839 

1  strand  20"  from  pin. 

9043 

21 

2 

Out«ide 

797 

1  strand  16"  from  pin. 

9044 

21 

3 

Inside 

821 

1  strand  27"  from  pin. 

9045 

21 

4 

Outside 

763 

2  strands  24"  from  pin. 
1  strand  27"  from  pin. 

9046 

21 

H 

do 

797 

9047 

21 

r 

do 

837 

1  strand  12"  from  pin. 

9048 

21 

4 

do 

772 

1  strand  21"  from  pin. 
1  strand  18  from  pin. 

9049 

21 

n 

do 

864 

9050 

21 

do 

849 

1  strand  3"  from  pin. 
1  strand  at  the  pin. 

9051 

21 

6 

do 

842 

9052 

21 

6f 

do 

892 

Do. 

9053 

21 

2     do 

803 

1  strand  9"  from  pin. 

9054 

21 

3 

do 

795 

1  strand  at  the  pin. 

9055 

21 

4 

Inside 

801 

Do. 

9056 

21 

4 

Outside 

804 

Do. 

9057 

21 

4 

do 

848 

1  strand  18"  from  pin. 

9058 

21 

4 

do 

839 

2  strands  14"  from  pin. 

9059 

21 

3 

do 

834 

1  strand  at  the  pin. 

9060 

21 

4 

do 

884 

Do. 

9061 

21 

1 

Inside 

790 

1  strand  14"  froko  pin. 

9062 

21 

2 

.....do 

779 

1  strand  at  the  pin. 

9063 

}      21 

M  /   Otitalde 

*\ do 

095 

1  strand  at  the  middle. 

9063a 

779 

2  strands  9"  from  the  pin. 

n 
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Length  of  coils,  700  yards. 
Diameter  of  lines,  'M4. 
Three  strands  of  4  threads  each. 
Lay,  one  turn  in  ".64. 


No.  of 

VVTeightof 

Bndofcoil 

Tensile 

Parted. 

u,u 

coil 

t08t«d. 

strength. 

Lbs, 

Oz. 

roimdt. 

i 

9064 

10 

7i 

Ootside 

368 

2  strands  6"  from  pin. 

9065 

10 

6 

do 

371 

1  strand  14"  from  pin. 

9006 

10 

H 

do 

371 

1  strand  18"  fmm  niu. 
1  strand  8"  from  pin. 

9067 

10 

r 

do 

393 

9068 

10 

61 

....do 

355 

1  strand  19"  from  pin. 

9069 

10 

6 

Inside 

374 

1  strand  18"  from  pin. 
1  strand  at  the  middle. 

9070 

10 

7 

Oatnide 

383 

9071 

10 

7* 

iDsidtt 

401 

3  strands  at  the  pin. 

9072 

10 

7 

Oatoide 

370 

1  strand  21"  from  pin. 

9073 

10 

8 

do 

418 

2  strands  2"  trotn  pin. 
1  strand  at  the  middle. 

9074 

10 

71 

do 

346 

9075 

10 

7 

do 

370 

1  strand  13"  from  pin. 

9076 

10 

4 

do 

398 

3  strands  27"  from  pin. 
1  strand  18"  from  pin. 

9077 

10 

6 

do 

368 

9078 

10 

6 

do 

304 

3  strands  24"  tnm  piu. 

9079 

10 

3 

do 

377 

3  strands  at  middle. 

9080 

10 

8 

Inside 

392 

1  strand  18"  from  pin. 

2  strands  at  the  pin. 

9081 

10 

74 

Outeide 

390 

9082 

10 

7 

do 

398 

1  strand  18"  from  the  pin. 

9083 

10 

7 

Inside 

402 

1  strand  12"  frvni  piu. 
1  strand  8"  from  pin. 

9084 

10 

8 

Outside 

395 

9085 

10 

^ 

do 

364 

1  strand  13"  from  pin. 

9088 

10 

7t 

do 

348 

1  strand  at  the  pin. 

9087 

10 

74 

do 

378 

1  strand  15"  from  pin. 
1  strand  at  the  middle. 

9088 

10 

6 

do 

388 

9089 

10 

7 

Inside 

399 

3  strands  6"  from  pin. 
1  strand  at  the  middle. 

9090 

10 

H 

OaUide 

361 

9091 

10 

5 

do 

359 

8  strands  at  the  pin. 

9092 

10 

6 

do 

381 

1  strand  16"  from  pin. 

9093 

10 

3i 

Inside 

394 

3  strands  4"  from  pin. 

9094 

10 

74 

Outside 

392 

2  strands  16"  from  pin. 
1  strand  at  the  middle. 

9095 

10 

A 

Inside 

351 

9096 

10 

el 

Outside 

383 

2  strands  at  the  middle. 

9097 

10 

7 

do 

374 

1  strand  14"  from  pin. 

9096 

10 

34 

Inside 

395 

1  strand  at  the  pin. 

9099 

10 

2 

Outside 

392 

8  strands  at  the  pin. 

9100 

10 

n 

do 

398 

2  strands  19"  from  pin. 
t  strands  at  the  middle. 

9101 

10 

do 

384 

9102 

10 

2 

do 

871 

3  strands  at  the  middle. 

9103 

10 

44 

do 

402 

2  strands  6"  from  pin. 

9104 

10 

3 

do 

376 

1  strand  12"  from  piu. 
1  strand  at  the  middle 

9105 

10 

74 

do 

386 

9106 

10 

6 

do 

401 

1  strand  12"  from  pin. 

9107 

10 

Jt 

Inside 

406 

8  strands  12"  from  pin. 
3  strands  2"  from  pin. 

9108 

10 

Outside 

892 

,    9100 

10 

4 

do 

899 

1  strand  19"  from  pin. 

9110 

10 

4 

do 

398 

3  strands  24"  from  pin. 
1  strand  at  the  middle. 

9111 

10 

8 

do 

354 

9112 

10 

?t 

do 

878 

„  2  strands  2"  from  the  pin. 

9113 

10 

do 

405 

2  strands  at  the  middle. 
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No.  8961. 

Tensile  Test  op  Galvanized  Steel  Wire  Rope. 

Kope  composed  of  6  strands,  of  19  wires  each  and  jute  core. 

Diameter  of  rope,  ".71. 

Diameter  of  wires  abont  ".047  each. 

Tensile  strength,  12,190  xK)ands. 

Parted  one  strand  4"  from  face  of  jaws. 
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BOILER   EXPERIMENTS.  685 

STEAM  BOILER  EXPERIMENTS. 

THE     MEASUREMENT     OF     STRAINS     DEVELOPED      BY     HYDROSTATIC 

PRESSUBE. 

Experiments  were  made  upon  boilers  described  as  follows: 

There  were  three  horizontal  tubular  boilers  72  inches  diameter  and 
17  feet  4  inches  long  each,  built  for  the  arsenal  plant. 

The  shell  plates  were  f-^"  thick,  the  heads  ^"  thick,  all  of  open-hearth 
steel.  The  longitudinal  seams  were  triple  riveted  butt  joints  with 
double-covering  straps  having  drilled  holes  \"  diameter,  and  machine- 
driven  rivets. 

The  heads  were  stiffened  by  channel  bars  and  braced  by  means  of  5 
bolts  1%"  diameter  each,  extending  from  head  to  head,  aud  there  were 
138  3-inch  tubes  16  feet  long.  The  manholes  had  pressed  steel  frames. 
The  nozzles  were  ^"  diameter  and  made  of  cast  iron. 

The  tests  were  carried  out  at  the  shops  of  the  Cunningham  Iron 
Company,  Boston,  Mass.,  where  the  boilers  were  made,  and  consisted 
of  measuring  the  strains  in  different  parts  of  the  boilers  when  cold- 
water  pressures  were  applied. 

The  accompanying  photographs  show  a  general  view  of  one  of  the 
boilers  and  the  manner  of  applying  the  measuring  instruments  to 
different  parts  of  the  boilers  during  the  tests. 

The  hydrostatic  pressure  applied  in  each  experiment  was  200  pounds 
per  square  inch. 

The  observations  made  on  the  first  boiler  consisted  of  measurements 
on  gauged  lengths  of  b"  each,  taken  tangentially  on  the  longitudinal 
seams  of  the  front  and  the  middle  sheets  and  longitudinal  measure- 
ments over  the  circular  seams.  In  the  tangential  measurements  one 
end  of  the  micrometer  made  contact  with  the  outside  butt  strap  and 
the  other  with  the  sheet  at  points  midway  the  outside  row  of  rivets  of 
the  inside  butt  strap.  The  gauged  lengths  over  the  circular  seams 
reached  from  sheet  to  sheet. 

The  tangential  extensions,  due  to  200  pounds  hydrostatic  pressure, 
were  ".0016,  ".0016,  ".0017,  and  ".0017  at  four  places  of  observation  on 
the  front  shell  sheet,  and  ".0019,  ".0012,  aud  ".0015  on  the  middle  sheet. 

In  three  places  the  measurements  over  the  circular  seams  showed 
longitudinal  extensions  of  ".0008,  ".0005,  and  ".0008,  while  at  a  fourth 
place  there  was  ".0003  longitudinal  contraction. 

A  gauged  length  of  182".80  was  established  along  an  upper  element 
of  the  boiler,  the  extremities  of  which  were  about  3"  inside  the  circular 
lines  of  riveting  at  the  heads. 

Under  pressure  a  longitudinal  contraction  of  ".0049  occurred  on  this 
gauged  length. 

On  the  second  boiler  the  first  measurement  showed  the  tangential 
extension  at  the  seam  in  the  middle  sheet  at  a  place  about  one-third 
the  length  of  the  sheet  from  its  front  edge. 

Measuring  on  5"  length  from  the  outside  butt  strap  to  the  sheet,  the 
extension  here  was  ".0012. 
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A  corresponding  measurement  on  the  front  sheet  over  the  seam  at 
the  middle  of  its  length  showed  an  elongation  of  ''.0020  in  5'%  whereas 
on  the  solid  sheet  just  above  this  place  the  elongation  was  ''.0029. 

The  next  measurements  were  taken  across  the  larger  diameter  of 
the  manhole,  at  right  angle  to  the  axis  of  the  boiler. 

The  gauged  length  21".25  was  taken  on  the  front  side  of  the  center 
line,  to  allow  the  micrometer  to  clear  the  bolt  in  the  cover,  from  refer- 
ence points  on  the  shell  sheet  as  shown  by  the  photograph.  Two 
hundred  pounds  pressure  caused  an  elongation  on  this  gauged  length 
of  ".0164. 

Measurements  taken  on  the  smaller  diameter,  parallel  to  the  axis  of 
the  boiler  on  a  gauged  length  of  18".12,  showed  an  elongation  of  ".0005. 

The  metal  in  the  sheet  was  examined  in  this  vicinity  on  gauged 
lengths  of  10"  each  parallel  to  the  larger  diameter  of  the  manhole. 

On  the  first  gauged  length,  3|"  from  the  edge  of  the  hole  in  the  shell 
sheet,  the  tangential  extension  was  ".0060,  and  on  succeeding  gauged 
lengths,  6"  apart,  the  extensions  were  ".0046,  ".0049,  and  ".0049, 
respectively.  On  the  other  side,  between  the  manhole  and  the  circular 
seam,  and  3J"  from  the  edge  of  the  hole,  the  tangential  extension  of 
the  sheet  was  ".0051. 

Corresponding  measurements  in  front  of  the  nozzle  on  the  rear  sheet 
showed  a  tangential  extension  of  ".0058. 

The  behavior  of  another  boiler,  not  one  of  the  arsenal  three,  which 
was  being  built  in  the  same  shops,  was  examined  at  the  manhole. 

This  also  was  a  72  inch  boiler,  -^"-shell  sheets,  but  it  had  a  cast  steel 
manhole  frame,  the  weight  of  which  was  157  pounds.  On  a  gauged 
length  of  21".25,  as  before,  the  elongation  was  ".0146. 

Kesuming  the  tests  on  the  second  arsenal  boiler,  the  extensions  of  tbe 
tubes  under  pressure  were  observed.  The  left  center  tube  in  the  sixth 
row  from  the  bottom,  and  the  left  tube  next  the  shell  in  the  upper  row 
elongated  in  their  total  lengths  ".0165  and  ".0140,  repectively. 

The  longitudinal  contraction  of  this  boiler,  gauged  length  182".80, 
along  an  upper  element,  was  found  to  be  ".0154,  and  on  a  gauged  length 
of  same  dimension,  taken  on  the  shell  opx)Osite  the  third  row  of  tubes 
from  the  top,  the  contraction  was  ".0135. 

Observations  on  the  third  boiler  began  with  measurements  over  the 
longitudinal  seam  in  the  middle  sheet. 

The  gauged  length  was  increased  to  16",  both  extremities  being  on 
the  sheet,  thereby  including  the  ftiU  width  of  joint.  A  photograph 
shows  the  micrometer  in  position  over  this  seam. 

The  first  gauged  length  wa^  located  at  a  distance  of  18f "  from  the 
front  sheet,  where  the  tangential  extension  of  the  joint  was  found  to  be 
".00G7.  On  a  second  gauged  length,  located  at  a  distance  of  13".56 
from  the  edge  of  the  rear  sheet,  the  extension  was  ".0050. 

Locating  the  micrometer  over  the  solid  plate  at  the  middle  of  the 
width  of  the  rear  sheet  opposite  the  seam  in  the  middle  sheet,  the  tan- 
gential extension  here  found  was  ".0081. 

The  same  observation,  made  at  a  corresponding  place  on  the  front 
sheet,  showed  ".0085  extension  of  the  solid  metal. 

The  rigidity  of  the  joints  were  thus  found  greater  than  the  solid  plate 
over  the  range  in  stress,  due  to  an  interior  pressure  of  200  pounds  per 
square  inch. 

The  expansion  in  diameter  of  the  front  head,  from  flange  to  flange, 
was  next  measured. 

The  vertical  diameter  expanded  ".0110,  t  e  horizontal  diameter 
".0145.    The  longitudinal  contraction  of  this  boiler,  on  a  gauged  length 
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of  182''.80,  was  foand  to  be  ''.0191,  taken  along  a  line  which  came  over 
the  longitudinal  seam  of  the  middle  sheet. 

Measuring  the  longitudinal  contraction  of  each  sheet  separately,  the 
front  sheet,  on  a  gauged  length  of  46".80,  contracted  ".0059,  the  rear 
sheet,  on  a  gauged  length  of  61".40,  contracted  ".0059,  and  the  middle 
sheet,  over  the  seam  on  a  gauged  length  of  75".60,  contracted  ".0075. 

In  the  last  measurement  the  extremities  of  the  gauged  length  were 
on  the  edges  of  the  front  and  rear  sheets,  respectively.  The  three 
gauged  lengths  covered  the  same  element  on  the  boiler  as  the  continu- 
ous one  of  182".80. 

The  elongations  of  five  tubes  were  measured.  The  right  center  tube, 
in  the  sixth  row  from  the  bottom,  elongated  ".0154,  the  outside  right- 
hand  tube  in  the  top  row  ".0070,  the  second  tube  from  the  right  hand 
end  in  the  third  row  from  the  top  ".0166,  the  outside  left-hand  tube  in 
the  top  row  ".0154,  and  the  outside  left-hand  tube  in  the  bottom  row 
".0140. 

The  bulging  of  the  heads  in  the  vicinity  of  the  flanges  comi)leted 
the  observations. 

The  bulging  at  a  point  on  the  rear  head,  3"  diametrically  within  the 
outer  circumference  of  the  shell  sheet  and  on  the  same  element  as  the 
longitudinal  seam  of  the  middle  sheet,  was  referred  to  a  point  on  the 
rear  edge  of  the  rear  sheet.    The  head  at  this  point  bulged  ".0084. 

The  front  head  was  measured  between  data  points,  one  3"  diametric- 
ally within  the  inner  side  of  the  flange,  and  the  other  on  the  shell  on 
the  outside  of  the  sheet  close  to  the  inner  side  of  a  rivet  head  in  the 
circular  line  of  riveting,  these  points  being  in  line  with  the  upper  edge 
of  the  inside  butt  strap  of  the  middle  sheet.  The  bulging  here  was 
".0266. 

The  flange  of  the  rear  head  in  the  construction  of  the  boiler  is  turned 
inward,  that  of  the  front  head  is  tamed  outward. 

The  photograph  shows  the  means  employed  for  measuring  the  bulg- 
ing of  the  rear  head,  but  not  in  the  location  on  the  boiler  where  the 
measurements  were  taken. 
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PRIVATE  TESTS. 

TESTS  MADE  FOB  PRIVATE  PARTIES  DURING  THE  FISCAL  YEAR 
ENDED  JUNE  SO,  1897. 


Date. 


Ig96. 
July.. 


Aug. 


Sept. 


Oct. 


Not.. 


Dec... 


MBterial. 


For  whom  tested. 


Name. 


Concrete 

Me  Lai  Btandarda . . 
Greenwich  sione. . 
Coiiperplate 


Granite 

Steel  tubing 

Brass 

Malleable  iron 

Cast  iron   and 
bronze. 

Bronze   and   yel- 
low metal. 

Paving  bricks 

Bookcase    stand-  I 
ards.  I 

Copper  cylinders  . 

Caat  iron  ' 


WoodbuiT  &Leighton 

Library  Barean 

William  T.  lUtch 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

City  of  Cincinnati 

Kellogg  Weldless  Tube  Co 

Bath  Iron  Works 

Rhode  Island  Malleable  Iron  Co 

8alad6  &  Fuller 


Bath  Iron  Works. 


Oliphant  &  Pope  Co  . 
Library  Bureau 


Wrought-iron  bar. 

Steel  bars 

Bicycle    crank 

shaft  brackets. 

Malleable  iron . . . . 

Steel  plate 

Tubing 

Bronze 

....do 

Steel  gear  tooth  . . 

Steel  plate 

Threaded  bolts . . . 

Steel  bars 

Cast  iron 

....do 


Manganese  bronze 
and  cast  iron. 

Tubing 

Cast  iron 

Concrete 

Bronze 

Cast  iron 

....do 

Bronze  

Concrete 

Steel  bars 

Cast  iron 


United  States  Smokeless  Powder  Co 

Builders  Iron  Foundry 

Salade  &  Fuller 

The  Bethlehem  Iron  Co 

The  Premier  Cvcle  Manufacturing 
Co. 

Rhode  Island  Malleable  Iron  Co 

Cunningham  Iron  Co 

Warwick  Tube  Co 

Bath  Iron  Works 

do 

Kinsley  Iron  and  Machine  Co  ...... 

KD.Leavitt 

Houghton  &  Richards 

The  Marlin  Fire  Arms  Co 


Builders  Iron  Foundry 

The  De  La  Yergne  Refrigerating 

Machine  Co. 
Hyde  Manganese  Bronze  Co 


....do 

Bronze 

Parsons  manga 
nese  bronze. 

Cast  iron 

Steel  tubing ' 

Bicycle  tires i 

Bronze 

Tubing 


Bicycle  spokes 

Bronze 

Sheet  steel 

Stone 

Concrete  columns. 

Brass 

Hooks  and  shac- 
kles. 

Copperplates  and 
alummium. 

Cast  iron 

Steel  bar 

Wooden  bushing  . 

Granite 

Manganese  bronze 


Warwick  Tube  Co , 

Builders'  Iron  Foundry , 

Woodbury  &.  Leighion , 

Bath  Iron  Works 

C.L.  Peirson 

Bath  Ironworks 

do 

NorcroBS  Brothers 

P.H.Dudley 

The  De  La  Yergne  Refrigerating 
Machine  Co. 

Builders'  Iron  Foundry 

Bath  Iron  Works 

The  William  Cramp  &  Sons  Ship 
and  Engine  Building  Co. 

J.H.  Bickford 

The  Pope  Tube  Co 

Consolidated  Rubber  Works 

Torrey  Roller  Bushing  Works 

Benedict  &  Bumham  Manufactur- 
ing Co. 

John  Wales  Co 

Bath  Iron  Works 

Great  Northern  Rwy 

Jacob  Yoorhis 

John  Lally , 

Bath  Iron  Works 

Boston  &,  Lockport  Block  Co 


....do 

Bath 

St.  Paul.... 
New  York . 
Waltham.. 

Bath 

Boston  — 


Mass. 

Me. 

Minn. 

N.  r. 

Mass. 

Me. 

Mass. 

Mass. 

Builders  Iron  Foundry Providence R.I. 

The  Marlin  Blre  Arms  Co '  New  Haven Conn. 

Dodge  Manufacturing  Co Boston ;  Mass. 

Roc'klin  Granite  Co Rocklin..' -  Cal. 

Bath  Iron  Works Bath j  Me. 


City. 


State. 


I 

I 

Boston Mass. 

do Mass. 

New  York N.Y. 

Hartford Conn. 

Cincinnati Ohio. 

Flmllay Ohio. 

Bath Me. 

Hills  Grove R.L 

Catasauqua Pa. 


Bath. 


Me. 


Trenton N.J. 

Boston Mass. 


Cal. 

R-L 

Pa. 

Pa. 

Conn. 


San  Francisco  ... 

Providence 

Catasauqua 

South  Bethlehem 
Bridgeport 


Hills  Grove 

South  Boston . . . 

Newark 

Bath 

do 

Canton 

Cambridgeport  . 

Boston 

New  Haven 

Providence 

New  York 


Bath. 


Newark 

Providence . 

Boston 

Bath 

Boaton 

Bath 

do 

Worcester . . 
New  York. . 
do 


RL 


N.J. 

Me. 

Me. 

Mass. 

Mass. 

Mass. 

Conn. 

B.L 

N.Y. 

Me. 

N.J. 
R.I. 
Mass. 
Me. 


Me. 

Me. 
Mass. 
N.Y. 
N.Y. 

R.L 
Me. 
Pa. 


SiUem Mass. 

Hartford [  Conn. 

Boston ;  Mass. 

Bath Me 

Boston Mass. 


Providence  . . . 

Bath 

Philadelphia  . 


W.C.  Temple do 


PRIVATE   TESTS. 

Private  Tests — Coutinued. 
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Date. 


Material. 


1896. 
Dec. 


18OT. 
Jan . . 


I 


Feb. 


Mar.. 


Apr  . 


May. 


June. 


For  whom  tested. 


Nanu'. 


Caat  iron Huildera'  Iron  Foiindrv 

do I  The  De  La  Vergne  J^efrigerating 

Machine  Co. 

Bicycle  spokes 1  John  Wales  Co 

Colli mn '  Cit V  of  New  York 


Cast  iron  . . 
Wire  rope  . 


Hookn 

TVooden  bashln^ss. ' 

Caat  iron 

Wrought-i  ron  i 
studs. 

Manila  rope 

Sandstone 

Electric  cables 

Hemj^rope 

Granite  and  trap 
rock. 

Rubber  belting . . . 

Cast  iron 

St^'elbar 

Sandstone 

Brake  beam 

Riveted  chain 

Sandstone 

Rubber  belting  . . . 

Cast  iron 

Wronght-iron  bar 
and  threaded 
bolts. 

Bronze 

Nails 

Hydraulic  gange.. 

Manhole  and 
catch  basin  cov- 
ers. 

Bicycle  tires 

Bronze 

Brass 

Steel  bar 

Wire 

Steel  strap 

Nails 

Plate  steel 

Steel  plate 


Builders'  Iron  Foundry 

New  England  Mutual  Life  Insur- 
ance Co. 

Boston  &  Locki>ort  Block  Co , 

Dodge  Manutacturing  Co 

Builders'  Iron  Foundry 

Dodge  Manufacturing'^Co 


Hinckley  Bros.  «fc  Co 

State  of  New  York 

F.M.Ferrin 

J.Baker  &  Co 

Otis  &  Sprague  Land  Co. 


Bicycle  tirea 

Cotton  duck 

Bricks 

Belting 

Steel  plate 

Bronze 

Cement 

Copper  cylinders . . 
Bicycle  material.. 

Belting 

Lead  pipe 

Helical  springs . . . 

Cement  and  bricks 

Steel  plate 

Brazeiljointa 

Bronz^ 

Tubing 

Copper  cylinders. . 
Ru oner  belting  . . . 

Bronze 

Steel  plate 

Tie  rods 

Brazed  saw  blade. 

Sandstone 

Concrete  colnmns. 

Cast  iron 

SUy  bolt 


J.H.Lane&  Co 

Golding  &  Co 

The  Marlin  Fire  Arms  Co 

Albee  Sandstone  Quarries 

A.  H.  Marden 

Wm.  H.  Haskell  Jt  Co 

The  Pennsylvania  State  College. 

Revere  Rubber  Co 

Bath  Iron  Works , 

Houghton  &  Richards 


Bath  Iron  Works 

C.  C.  Loring 

The  Ashtou  Valve  Co  . 
City  of  Boston 


L.C.Chase  &Co 

Bath  Iron  Works 

Whittier  Machine  Co 

The  Marlin  Fire  Arms  Co 

J.B.Wise 

E.D.Leavitt , 

C.C.  Loring 

E.  C.  Atkins  &:  Co 

The  Taunton  Locomotive  Manufac- 
turing^Co. 

L.C.  Chase  &  Co 

J.  H.  Lane  &  Co 

Greiner  &  Corning 

B.F.Goodrich  Co 

H.S.Robinson 

The  Ashcroft  Manufacturing  Co 

Newton  &  Watvtown  Gas  Light  Co. 

Union  Metallic  Cartridge  Co 

Tonk  Manufacturing  C^ 

J.H.Lane  &  Co 

Isaac  N.  Tucker 


City. 


Providence R.  I. 

New  York N.Y. 


State. 


Boston >  MasH. 

Now  York i  N.Y. 


Providence R.  I. 

Boston  MasH. 


do I  Mass. 

do 1  Matis. 

Providence I  R.  1. 

Boiiton ^Tass. 


do ;  Mass. 

Albany !  N.Y. 

Boston M  ass. 

do ;  Mass. 

Watertowu Mass. 

Bost4)n Mass. 

do ...'  Mass. 

New  Haven Conn. 

Fort  Dodge Iowa. 

Boston '  Mass. 

Pawtncket I  R.I. 

State  College Pa. 

Boston Mass. 

Bath Me. 

Boston Mass. 


Bath I  Me. 

Boston Mass. 

do Mass. 

do Mass. 


Reading Mass. 

Bath ,  Me. 

Bo8ton '  Mass. 

New  Haven Conn. 

Watertown N.Y. 

Cambridgeport ...  I  Mass. 

Boston I  Mass. 

Indianapolis ,  Ind. 

Taunton '  Mass. 


McKay- Bi^elow  Heeling  Machine 

Association. 
Newton  &  Watertown  Gas  Light  Co. 

Cunningham  &.  Co 

J.  L .  Marmond 

The  Ashcroft  Manufacturing  Co 

LL.  G.Rice 

Latiin  &  Rand  Powder  Co 

J.  H.  Lane  &  Co 

Thomas  Laughlin  Co 

The  Bethlehem  Iron  Co 

West  End  Street  Railway  Co 

E.  C.  Atkins  &  Co 

Victor  Sandstone  Co 

John  Lally 

The  Davis  &  Johnson  Co 

Mexican  Central  Railway  Co 


Reading .... 

Boston 

St.  Paul 

Akron 

Boston 

Bridgeport . 

Newton 

Bridgeport  . 

Chicago 

Boston 

.-.-do 

Winchester. 


Newton 

South  Boston 

Maiden 

Bridgeport 

Anbumdalo 

New  York 

Boston 

Portland 

South  liethlehem 

Boston 

Indianapolis 

Chitwood 

Walthara 

Chicago 

Boston 


Mass. 

Mass. 

Minn. 

Ohio. 

Mass. 

Conn. 

Mass. 

Conn. 

111. 

Mass. 

Mass. 

Mass. 

Mass. 

MaAS. 

Mass. 

Conn. 

Mass. 

N.Y. 

Mass. 

Me. 

Pa. 

Mass. 

Ind. 

Oreg. 

Mass. 

111. 

Mass. 
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AnalvBeB,  chemical:  ^'aue. 

Bronze  ....• 301 

Cast  iron 219,279-281 

Gatliug  gnn  barrelg 57H 

Jacket  3.2-inch  B.  L.  flteel  field  gun 5x0 

Jackets  10-inch  steel  B.L.  rifles 580 

Jacket  12-inch  steel  B.L.rifle 580 

Jacket  12-inch  B.  L.  rifled  mortar 580 

Music  wire,  12  and  14  gauge 580 

PigironH 2X2 

Piston  rod  12-inch  mortar  carriage 58;) 

Hecolvprs  of  rifles,  .SOcaliluT 579 

Rifle-barrel  steel,  .30  caliber 579 

Sandstone  from  Chitwood,  Oreg. .'. 333 

Shrapnel  case,  3.2-inchj , 5s0 

Sisal  rope 558 

Steel  bars,  Gautier 259 

Steel  plate,  Waterton  Arsenal  boilers 580 

Tube,  3.2-ineh  B.  L.  steel  lield  j:un 580 

Tube,  7-iuch  B.  L.  siege  howitzer 580 

Balata  slabs,  compression  of 475 

lioilers,  steam : 

StraiuM  developed  by  hydrostatic  pressure 583-585 

Bolts : 

Anchor,  for  12-inrli  emplacements,  Great  Gull  Island 227 

*'  Vibration  proof" 323 

Brirkn,  buildinj> : 

(Uudding,  McBean  «Si.  Co.,  San  Francisco,  Cal. — 

Comi)res.siou  tests 343,  344 

Shearing  tests 345 

Transverse  tests 315 

Akron  Hyilraulie  Press  Brick  Company,  Cleveland,  Ohio — 

CompresHion  tests 345,  34(5 

Shearin  jx  tests 347 

Trausverae  tests 346 

Bricks,  paving: 

Portland  Stoneware  Company,  Portland,  Me. — 

Compression  tests 347 

Transverse  tests 348 

Bron/e,  Watertown  Arsenal: 

Chemical  analyses 301 

Breech  platea 301 

Loadinic  trays 301 

Special 301 

Cast  iron: 

For  standardizing  Richmond  Locomotive  Works  testing  machine 283 

Gun  carriage,  8-inch 183 

Pig  irons 282 

Chemical  analyses 282 

Watertown  Arsenal — 

Chemical  analyses 279 

Furnace  charges 269-278 

Tension  tests  and  specific  gravities 279 

591 
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Cements 391 

Chemical  analyses 403 

Compression  tests  of  cubes — 

Acme,  from  Salina  or  Gypsam  City,  Kans 400 

Alpha  Portland,  J.  A.  Davis  &  Co.,  Boston,  Mass.,  agents 402 

Best  Bros.  &  Co.,  Medicine  Lodge,  Kans 401 

Brockctt,  C.  A.,  Cement  Company^  Kansas  City,  Mo 401 

California  Portland  Cement  Company,  Los  Angeles,  Cal 402 

»Siiyder,  A.  J. ,  «fe  Sons'  Crescent  brand  of  Rosendale 402 

Tension  tests  of  briquettes — 

Acme,  from  Salina  or  Gypsum  City,  Kans 393 

Alpha  Portland,  J.  A.  Davis  &,  Co.,  Boston,  Mass.,  agents 3H4 

Berry  &  Ferguson,  Boston,  Mass 395 

Best  Bros.  <fc  Co.,  Medicine  Lodge,  Kans 3JU 

Brocket t,  C.  A.,  Cement  Company,  Kansas  City,  Mo 393 

California  Portland  Cement  Company,  Los  Angeles,  Cal 395 

Portland 399 

Cement  mortar: 

Portland  cement  1,  sand  1 390,400 

Roseudale  cement  1,  sand  1^ 399 

Chain  cable,  plain  and  electrically  welded : 

United  States  light-honse  board 291-293 

Chain  iron : 

Burden's  best 297 

Fractured  link  of  chain,  annealed 297 

Concrete 349 

Remarks 351 

Columns  12"  by  12''  square— 

Aberthaw  Construction  Company,  Boston,  Mass. — 

Mean  compression  and  moduli  of  elasticity 353 

Hand  mixed —  * 

2-foot 357 

4.foot 357 

6>foot 358 

8-foot 359,360 

10-foot 360.361 

12.foot 362,363 

14  foot 364, 3»5 

Tabulation 383 

Machine  mixed — 

2-foot 365,366 

4.foot 366 

6-foot 367,368,376^380 

8-foot 369,370 

10-foot 371,372 

12-foot 373,374 

With  twisted  steel  rods  embedded 381, 382 

14-foot 375,376 

Tabulation 384 

Sooysmith  &  Co.,  New  York,  N.  Y.— 

Built  of  nine  12-inch  cubes 389 

Sooysmith  &  Co.,  New  York,  N.  Y 390 

Copper,  oast 302 

Copper  cylinders  for  pressure  gauges 303 

Purchase  of  October,  1895 — 

Table  for  gauge  one- thirtieth  square  inch  area 305 

Cordage  ( hemp,  mauila,  sisal,  and  cotton  ropes) 479 

RiMiiarks 481 

Fibers,  tensile  strength  of 4^2 

Length  of  strands  and  yams 482, 4^ 

Weight  of,  variatiuns  due  to  atmospheric  conditions 484 

Elongation  of  dry  and  wet  ropes 487 

Cotton — 

1-inch 519 

.ViiHh 520 

>-iuch 521 

i-inch 51'2 

Sisal— 

3ti-inch 527 
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Cordage  (hemp,  manila,  sisal,  and  cotton  ropes) — Continned.  Page- 
Strained  in  testing  machine  and  then  wetted 529 

Manila — 

3  inch 532,533 

3Hnch 631 

Sisal— 

3-inch J 534 

Tension  tests — 

Cod  line 561 

Cotton — 

0.13  to  0.79-inch  diameter 563,564 

Hemp— 

IHnch 561 

2-inch 561 

2|.inch 561 

3-iuch 561 

3^inch  ....: 561 

Tabulation  of  mean  results 567 

Hemp  bolt  rope,  2-inch 561 

Hitches,  knots  and  splioes 483, 537^  538 

Manila — 

6-thread 555 

9-thread 555 

12-thread.. 555 

15-thread 555 

1-inch B62 

IHi^cli 555 

li-inch 555 

l|-iuch 555 

If-inch 555,562 

2-inch 555 

2i-inch 556 

2i.inch 555,560,562 

2|.incli 556,560,562 

3-inch 556,560,562 

3i-incli 556,562 

3Hnch 566,560 

3Hnch 556,560 

4-inch 556,560,562 

4i-inch 566,560,562 

.      4Hnch 556,560,562 

4f -inch 557 

5-inch : 557, 562 

5^-inch 557 

6-inch 557,560,562 

6i-in<^li 657 

6i-incli 1 557 

7-inch 557 

7i-inch 557 

8-inch 557 

8i-inch 557 

9-inch 557 

9i-inch 557 

10-inch 557 

Tabulation  of  mean  results 567 

Miscellaneous  material  from  Boston  Navy- Yard — 

Boatline  :<^j;-inch  diameter 565 

Boltrope  yam 566 

Cotton,  24  thread 565 

Cotton,  42  thread 566 

Distance  line 565 

Fishing  line,  No.  0 565 

Fishing  line.  No.  3 565 

Hand  leadline 565 

Houseline 565 

Roundline 565 

Seizing,  6-thread 565 

Seizing,  9-thread 565 

Shrond  yam 566 

Signal  halyards 565 

H.  Doc.  164 38 
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Cordage  (hemp,  manila,  (iisal,  aud  cotton  ropes) — Continaed.  Page. 
Tension  tests — Continaed. 

Miscellaneous  material  from  Boston  Navy-Yard — Continaed. 

Spunyarn,  American  flax 566 

Spauyarn,  manila 566 

Spauyam,  Russian  flax 566 

Spanyarn,  Rnssian,  three  yam 565 

Spnnyam,  Russian,  untarred 566 

Ratline 561 

Sisal- 
Chemical  analysis 558 

6-thread 558 

9-thread 558 

12-thread 5o8 

li-inch 558 

l|-iucli 558 

If-inch ; 558 

2-inch 558 

2i-inch 558 

2|-inch 559 

3-inch 559 

3i-inch 559 

Tabulation  of  mean  results 567 

Under  continnoas  loads,  wet  and  dry  ropes 539 

Cotton — 

Hnch 512 

Linen  shot  line 543 

Manila— 

11-inch 544-546 

2-inch 548 

3-iuch 5»9 

3|-inch 547 

4-inch 541 

Gatling  guns: 

Steel  for  barrels 177 

Granite  from  Stone  Monntain,  6a.  : 

Coefficient  of  expansion 332 

Compression  tests 333 

Gun  carriages,  8-inch  disappearing 183 

Cast  iron — 

Chemical  analyses 219 

Klongation  specimens 185-218 

Tenacity  specimens 185 

Steel  plate  for  shot  trays  of  ammunition  trucks 220 

Steel  and  wrought  iron 219 

Gun  carriages,  10-inch  disappearing 221 

Steel  castings 223-224 

Gun  carriage,  12-inch : 

Axle,  crop  end  of 225 

Gnn  carriage,  12-inch  mortar: 

Steel  hydraulic  cylinder,  ruptured 232-238 

Gun  specimens : 

3.2-inch  B.  L.  steel  field  guns 13 

Jackets 21-26 

Tubes 15-20 

Tabulation 26 

5-inch  B.  L.  steel  siege  rifles 27 

Jacket 30 

Tube 29 

7-inch  B.  L.  siege  howitzers 31 

Jacket 35 

Tubes 33,34 

7-inch  B.  L.  siege  mortars 37 

Steel  bodies 39-42 

10-inch  steel  B.  L.  rifles 43 

Jackets 55-63 

Tubes 45-54 

Tabulation 64 

12-inch  steel  B.  L.  rifles 65 

Jackets 72-75 

Tubes 67-71 

Tabulation 75 
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Gun  specimens— Continued.  Pa«®- 

12-inch  B.  L.  rifled  mortars 77 

Jackets 93-107 

Tubes 7^-92 

Tabulation 108 

Helical  springs 239 

Mortar  carriage,  12-inch 241 

Hemp  rope.     (-Sec  Cordage.) 

Hydrostatic  tests  of  8-inch  tube  section 247 

Exterior  pressure  alone — 

Diametrical  contraction  "of  bore 254 

Diametrical  contraction  at  middle  of  thickness 255 

Diametrical  contraction  near  exterior  surface 255 

Exterior  pressure  and  longitudinal  compression  combined — 

Diametrical  contraction  at  bore 253, 254 

Diametrical  contraction  at  middle  of  thickness 252 

Diametrical  contraction  near  exterior  surface 252 

Longitudinal  extension 250,251 

Exterior  pressure  and  longitudinal  tension  combined — 

Diametrical  contraction  at  bore 255,256 

Diametrical  contraction  at  middle  of  thickness 256 

Diametrical-<contraction  near  exterior  surface 256, 257 

Interior  pressure  alone — 

Longitudinal  contraction 249, 250 

Interior  and  exterior  pressures  and  longitudinal  compression  combined — 

Longitudinal  contraction 249-251 

Manila  rope.     (See  Cordage,) 

Pig  irons 282 

Piston  rods  for  gun  carriages,  proof  stress  applied 245 

Private  tests 586 

Keceivers  of  rifles,  .30  caliber 173 

New  stock 175 

Forged  receiver 176 

Kiflo-barrel  steel,  .30  caliber 109 

Bessemer  steel 136,137,140-142 

Bar  1.09-inch  diameter 159 

Box  annealed 160 

Bar  1.15-inch  diameter 156 

New  product,  as  received — 

First  heat 145 

Second  heat 148 

Third  heat 153 

New  stock 118 

Kegular  stock 111,128-133,169 

Bar  1.05-inch  diameter 117 

Bar  1.15-inch  diameter 121, 122 

Bar  1.4-inch  diameter 120 

Sanderson's  tool  steel  for  heavy  barrels 123 

Special  steel ; 124,125 

Ri tie  barrels: 

Finished  barrels,  breech  ends 172 

Forced  barrel... 112 

New  stock 119 

Rolled  barrel 113,114 

Rolled  barrels  specially  treated — 

Annealed  in  air 143,147,152,155,157 

Annealed  in  charcoal 134, 135, 138, 144, 146, 149, 154, 158 

Cooled  in  air 139,150,151,161,162 

Cooled  in  air,  reheated  in  barrel  furnace,  and  cooled  in  air 163, 164 

Cooled  in  air,  reheated  in  coal  furnace,  and  annealed  in  charcoal. ..  115, 116 
Cooled  in  air,  12  inches  at  butt  end  reheated  in  charcoal  fire  and 

cooled  in  air 165,  IfJO 

Cooled  in  air^  12  inches  at  butt  end  reheated  in  gasoline  furnace  and 

cooled  in  air 167,  )ti8 

Special  barrel 126,127 

Rope,  hemp,  manila,  sisal,  and  cotton.     (See  Cordage.) 
Sandstone : 

Victor  Sandstone  Company,  Chitwood,  Oreg. — 

Chemical  analysis  and  compression  test 333 


596  INDEX. 

Page. 

Shot  lines 569 

Linen  laid  No.  4 573 

Linen  laid  No.  7 572 

Linen  laid  No.  9 571 

Under  continuous  loads,  wet  and  dry  rope 543 

Springs,  helical 239 

Steel  bars: 

Anchor  bolts  for  12-inch  emplacements 227 

From  United  States  engineer,  Portland,  Me 257 

Gatling  gun  barrels 177 

Gautier — 

Chemical  analysis 259 

Hot  rolled,  nnlinished 261 

Turned  shaft 265 

Gun  carriages — 

8-inch  disappearing 219, 221 

12-inch  disappearing,  axle 225 

12-inch  mortar,  ruptured  hydraulic  cylinder 232, 238 

Receivers  of  rifles,  .30  caliber 173 

Rifle  barrels,  .30  caliber 109 

Steel  castings : 

10-inch  disappearing  gun  carriage 223, 224 

Steel  music  wire .• 309 

Steel  plai^ : 

Shot  trays  of  ammunition  trucks 220 

Watertown  Arsenal  boilers 287,288 

Terra-cotta : 

Gladding,  McBean  &  Co.,  San  Francisco,  Cal. — 

Building  blocks :)36-a42 

Cubes au 

Timber  posts,  compression  tests 406 

Remarks 407 

Mean  resilience  and  moduli  of  elasticity 409-411 

Pine,  long  leaf- 
New  posts — 

Butt,  middle,  and  top  of  same  tree 415-417 

Butts  of  trees 420,421,423,433 

Middle  of  tree 430 

Short  specimens 431 

Tops  of  trees 418,419,422,432 

Short  specimens 433 

Old  posts 463-461, 46S-465 

After  soaking  in  water  one  hundred  and  thirty  days 462 

Surfaces  charred  by  lire 466-468 

Pine,  short  leaf- 
New  posts- 
Butt,  middle,  and  top  of  same  trees 424-429 

Old  post,  surface  charred  by  fire 469 

Spruce,  new  posts  .-. 435,438,445 

Two  posts  from  same  sticks » 436-444 

Short  ^ieoe ^ 441 

Loss  in  weight  after  being  exposed  to  temperature  of  220^  F 447, 470 

Tabulations — 

New  posts 448-450 

Old  posts 471-473 

Wire: 

Brass,  hard 322 

Galvanized  iron 322 

Steel  music 303 

Chemical  analyses 580 

Gauges,  diameters  of 313 

Tension  tests 312,313 

Elongation  and  sets 315-321 

Eyed  samples 314 

Over  wrest  pins 315 

Wire  rope,  steel 675 

From  Boston  Navy-Yard — 

Galvanized  seizing 577 


INDEX.  597 

Wire  rope,  steel — Continued.  Pag©- 
From  Boston  Navy -Yard — Continued. 
Type  A— 

2i-inch 577 

3i-inch 577 

TypeB— 

li-inch 577 

U-inch 577 

IHnch 577 

2-inch 577 

Galvanized 578 

Wooden  posts.    (See  Timber  posts.) 
Wrought  iron  ; 

Burden's  best 297 

For  8-inch  disappearing  carriage 279 

Fractured  link  of  chain  annealed 297 

•'Vibration  proof"  bolts  and  nuts 323 


ipiiiiiiiwi 

3  6105  127  309  388 
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